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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE CpeAHEro ooIero odpazoBaHMs pa3paboTaHa Ha OCHOBE IOJIOKEHHH M TpeOOBaHMUN K pe3ylibTaTaMm
OCBOEHHUSI OCHOBHOM 00pazoBaTenbHON mporpammsbl, npezactaBieHHbIXx B ®T'OC COO, a taxxke ¢ yu€toM denepanbHON paboueil mporpammbl
Bociutanust ¥ Konnenuuu mnpenonaBanus ydyeOHoro mnpeamera «®Pusuka» B o0Opa3oBaTenbHBIX opraHuzanusx Poccuiickoit ®enepanuu,
pean3yIoNuX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

[Iporpamma mo ¢usuke ompenenser o0s3aTeNbHOE NPEAMETHOE COJAEP)KaHUE, YCTaHABIMBAECT PEKOMEHIYEMYIO IOCIEI0BATENbHOCTD
M3YYEeHHMSI TEM U pa3JIeioB YUEOHOTO MpeAMETa C yUETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JJOTMKH Y4eOHOTr0 MpoLecca, BO3pacTHBIX
ocobenHocTell oOyuatomuxcs. [Iporpamma no ¢usuke 1aét npencTaBieHUe O LENIX, COJepKaHUU, O0Iel cTpaTeruu o0y4eHus, BOCOIUTAHUS U
pa3BuUTHA 00yYarOIIUXCs cpeAcTBaMH yueOHoro npeamera «dusmka» Ha yriayOnEHHOM YPOBHE.

Nzydenue kypca pu3NKH yriyOoJIEHHOTO ypOBHS MO3BOJISIET pealn30BaTh 3a4a4u Npo(ecCHOHANIBHOM OPHUEHTAIMH, HAIIPABJIECHO Ha CO3JaHHe
YCIIOBUHM N7l TPOSIBJICHHUSI CBOMX HHTEJUIEKTYaJIbHBIX W TBOPYECKHMX CHOCOOHOCTEH KaXKIbIM OO0YyYarolIMMCs, KOTOpble HEOOXOIUMBI IS
NPOAOIDKEHU OOpa30BaHUS B OpraHM3alMsAX MPO(EecCHOHAIBHOrO OOpa30BaHUS M0 pa3IMYHBIM (U3UKO-TEXHUYECKUM M HHIKEHEPHBIM
CIIELUAJILHOCTSIM.

B nporpammMe no ¢usuke onpenensorcs MiIaHupyeMble pe3ysibTaThl OCBOCHUS Kypca (PM3MKHU Ha YPOBHE CPEIHEro OOIIEero o0pa3oBaHMSL:
JUYHOCTHBIE, METAINlpeAMETHBIC, MPeaAMETHBIC (Ha yriayOnéHHoOM ypoBHE). HaydHO-MeTOH0I0THYeCcKO OCHOBOM Tl pa3paboTku TpeOOBaHUN K
JUYHOCTHBIM, METANPEAMETHBIM U MIPEIMETHBIM pe3yjbTaTaM 00y4arolIMXCsi, OCBOMBLIMX MPOrpaMMy Mo ()U3HMKE Ha YPOBHE CpPEIHEro oOLIero
oOpa3oBaHMs Ha yTrayO0lIEHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-/IEATEIbHOCTHBINA MOJIXO/.

IIporpamma no (hu3MKe BKIIOYAET:

IUTAaHUPYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca GU3HMKK Ha yriayOJIEHHOM YPOBHE, B TOM YHCIIE IPEIMETHBIE PE3YJIbTaThl IO FoJaM 00yUYeHUS;

coziepkanue yueOHoro npeamera « PU3uKay mo rogam o0yueHHUs.

[Iporpamma no ¢usnke UMeeT NPUMEPHBIA XapaKTep U MOKET ObITh UCIIOJIb30BAHA YUUTENSIMH (DU3UKHU /71l COCTaBJICHUS CBOUX pabounx
IIPOrPaMM.

[IporpamMma no ¢u3uke HEe CKOBBIBAET TBOPYECKYIO MHUIMATUBY YUMTEJICH M MPEIOCTaBIISET BOZMOXKHOCTHU Ui pealu3aliy pa3IndHbIX
METOMYECKUX MOJXO0/I0B K NMPENOAaBaHnI0 (U3NKU Ha YTIyOJEHHOM YPOBHE IPH YCIOBUM COXPaHEHHs 0043aTeNbHOM YacTu coJiepKaHus Kypca.

®du3uKa Kak HayKa 0 HanboJiee 001IMX 3aKOHAX MPUPO/bI, BHICTYIIAs B KAUECTBE YUYEOHOIO MIPEIMETA B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa]
B cucTeMy 3HaHHMH 00 okpy»katomeM mupe. LIIKonbHBINH Kypc QU3UKH — CUCTEMOOOPa3yIOLINi [JIi €CTEeCTBEHHO-HAYyUHBIX YUE€OHbBIX IPEIMETOB,
MIOCKOJIbKY (pU3MUECKHe 3aKOHBI JIe)KaT B OCHOBE ITPOLIECCOB U SBJICHUH, U3y4aeMbIX XUMUel, Ononoruei, pusndeckoit reorpadueil 1 acTpoHOMUEH.
Vcnonp3oBaHue U akTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUM ONpeienuniio XapakTep U OypHoe pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B chepe
SHEPreTHKHU, TPAHCIOPTAa, OCBOCHHSI KOCMOCA, MOJYYEHHUs] HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBoiicTBamH. M3yueHne (pU3MKH BHOCUT OCHOBHOM
BKJIa/l B ()OPMHPOBAHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa o0ydaromerocs, B GOpMUpOBaHUE YMEHUN MPUMEHATh HAYUYHbIH METO/ MO3HAHUS
IIPY BBITIOJIHEHUU UMH YY€OHBIX HCCIIEI0BAHUM.

B ocHoOBY Kypca ¢pu3uKn Ha YpOBHE CpelHEro o011ero oopa3oBaHMsl HOJIO0KEH Pl UIeH, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70
IIOCTPOEHHUS.

Hoesa yenocmuocmu. B cOOTBETCTBUU C HEH KypC SIBIISI€TCS JIOTHYECKU 3aBEPIIEHHBIM, OH COJCPKHUT MaTepuall U3 BCEX pa3lesioB (PU3UKH,
BKJTIOYAET KaK BOTPOCHI KIIACCHYECKON, TaK U COBPEMEHHOW (DM3UKH.

Hoes 2enepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepua Kypca (u3nKu 00beAMHEH BOKPYT (U3NUECKUX TeopHil. Benymum B Kypce siBisieTcst
(hopMHUpOBaHKE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U IOJIE.



Hoea cymanumapuzayuu. EE peanuszanus npeanojaraeT UCMOJb30BaHUE T'YMAHUTAPHOIO MOTEHIMaNa (pU3NUEeCKON HayKd, OCMBICICHHE
CBSI3U Pa3BUTHUS (GU3UKHU C pa3BUTHEM OOIECTBA, & TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U SKOJIOTMYECKUMHU MTPOOIEMaMH.

Hoen npuxnaonoit nanpaenennocmu. Kypc Gpusuku yriyO0i€HHOTo ypoBHsI IPEANOIAraeT 3HAKOMCTBO € IIUPOKUM KPYTOM TEXHUUYECKUX U
TEXHOJIOTUUECKUX MPUIIOKEHUIN N3yUEHHBIX TeOpUil U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCS Ha ypOBHE OOIIMX MPEACTABICHUN U COBPEMEHHbIE
TEXHHUYCCKHE YCTPOﬁCTBa, N TEXHOJIOI'NH.

Hoea »3Konozuzayuu peanusyercs MOCPEICTBOM BBEACHHUS 3JEMEHTOB COJACPXAaHMSA, IOCBSIIEHHBIX HKOJOTHUYECKUM IMpolieMam
COBpPEMCHHOCTH, KOTOPBLIC CBA3AaHbI C Pa3BUTUCM TCXHUKHU U TGXHOHOFI/Iﬁ, a TaKXXeE O6CY)K,Z[CHI/I$I HpO6JI€M PaluOHAJIBHOI'O IPUPOAOIIOJIb30BaAHUA U
HKOJIOTUYECKOM 6€30MacHOCTH.

OcBoeHue conepKaHus IPOrpaMmbl 10 (PU3KKeE TOJHKHO OBITh MOCTPOCHO HA MPUHIIMITIAX CUCTEMHO-IEATEILHOCTHOTO noaxoa. Jms dhusuku
peanu3anys TUX IPUHIMUIIOB Oa3UpyeTCcsl HAa HCIOIb30BAHUU CAMOCTOSATEIBHOTO KCIIEPUMEHTA KaK IIOCTOSHHO JeicTBYOIIEro (hakTopa yueOHOro
npouecca. s yrimy0iaéHHOro ypoBHS — 3TO CUCTEMA CAMOCTOATEIBLHOTO YYEHHUECKOT 0 SKCIIEPUMEHTA, BKIIIOYAIOIIET0 (POHTANIbHBIE yUEHUYECKHE
OIBITHI IPU W3YYEHUH HOBOTO MaTepHaja, JlaboparopHble paboThl M pabOThl mpakTHKyMa. IIpu 3TOM BO3MOXKHBI J1Ba cIloco0a peanu3aniu
(buzmveckoro mpakTukyma. B mepBom cirydae nmpakTHKyM IpoBOoauTCs 100 B koHie 10 u 11 kimaccoB, 1100 mociie mepBoro U BTOPOTo MOITYTOIHMA
B K&XJOM M3 3THUX KjaccoB. Bropoii crnocod — 3To uHTErpamnus padoT MpakTHUKyMa B CUCTEMY Ja0OpaTOpHBIX paboT, KOTOpPhIE NMPOBOAATCS B
nporuecce u3ydeHus paszaena (temsl). [Ipu sTom noa padotamu mpakTUKymMa MOHMMAETCS CAMOCTOSITEIIbHOE MCCIIE0BAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT0 BUa 6€3 MOIIaroBoil HHCTPYKIIHH.

B nmporpamme no ¢gusuke cuctemMa y4eHHYECKOro dKCIIEpUMEHTA, 1a00paTOpHbIX padOT U MPAaKTHKyMa IMpeiCTaBiIeHa €JUHBbIM MEPEUHEM.
Bb16op TemaTuKM IS 3TUX BUJIOB YYECHMUYECKUX MPAKTHYECKUX pabOT OCYLIECTBISETCS y4aCTHHUKaMHM 0Opa3oBaTeIbHOTO HpoIecca UCXOMs U3
0COOEHHOCTEH MOYPOYHOTO TUTAHUPOBAHUS U OCHAIIeHUs1 kKaOuHera ¢usuku. [Ipu 3ToM obecrieunBaeTcsi OBlajieHne 00yJarouUMUC YMEHUSIMHU
MIPOBOJIUTH MNpPSMble UM KOCBEHHbIE H3MEPEHUs, HCCIIECAOBAHUS 3aBUCUMOCTEH (M3MYECKMX BEJIMYMH U IOCTAHOBKY OIBITOB IO IPOBEpKE
OpCAJTOKCHHBIX TUIIOTE3.

Bonbioe BHUMaHMe ynenseTcsl pelIeHHI0 pacuéTHBIX M KaueCTBEHHBIX 3ajad. Ilpu 3ToM ans pacy€THBIX 3ajjad MPUOPUTETOM SBISIOTCS
3aJa4u C IBHO SaﬂaHHOﬁ U HEABHO SaﬂaHHOﬁ (1)PI3H‘I€CKOI71 MOZCJIbIO, IMTO3BOJIAIOIINEC MPUMEHATh N3YUCHHBIC 3aKOHBI 1 3aKOHOMEPHOCTHU KaK U3
OJTHOTO pa3jiena Kypca, Tak U MHTErpupys NpUMEHEHNEe 3HaHUHM U3 pa3HbIX pa3/ienoB. [ KaueCTBEHHbIX 3aJa4 IPUOPUTETOM SBIISIIOTCA 3alaHHs
Ha 00BsICHEHUE/TIPEICKAa3aHNe MTPOTEKAHNS (PH3UICCKHX SBJICHUHN M TIPOIICCCOB B OKPY KAIOIIEH )XKU3HU, TpeOyroue BrI0opa (YU3HMUECKON MO IeH
JUISL CUTYalluU TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun c¢ TtpeboBanuamu PI'OC COO k MmarepualibHO-TEXHHYECKOMY OO€CledeHHIo ydeOHOro mnpouecca Kypc (U3HKU
yrayOnIE€HHOTO YPOBHS Ha YPOBHE CpEeHEro o0IIero o0pa3oBaHus JOHKEH M3y4aThCs B YCIOBHUSAX MpeIMeTHOro kabunera. B xabunere ¢pusuku
JOJDKHO OBITH HEOOXomuMoe J1abopatopHoe 00OpyIOBaHWE IJIsi BBIMOJNHEHHS YKa3aHHBIX B IMporpaMMme 1Mo (HU3UKE YYCHHYECKHX OIIBITOB,
1abopaTopHBIX paboT U paboT MPaKTUKyMa, a TAK)Ke IEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JleMoHCTpanmoHHOe 000pyIoBaHHWE (POPMUPYETCSI B COOTBETCTBHM C NPUHIMIIOM MHUHUMAJIbHOH OCTATOYHOCTH M OOECTIeYMBacT
MOCTAHOBKY IEPEUUCICHHBIX B MpOrpaMMe Mo (pU3MKe KIIOUEBBIX IEMOHCTpAIUil A HMCCIEAOBAaHUS M3y4aeMbIX SIBICHUI U MPOIECCOB,
OMITMPUYCCKHUX U (1)YH[[aMeHTaJ'II)H131X 3aKOHOB, UX TEXHUYCCKUX HpI/IMeHeHI/II\/JI.

JlaGopaTopHoe 000pyIOBaHUE AJISl YUEHUYECKUX MPAKTUYECKUX paboT hopMUpyeTCs B BHJIE TEMATHUECKUX KOMIUIEKTOB U 00eCTIeYuBaETCs
B pacuére OJHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaThdeckue KOMIUIEKTHI Jab0opaTOPHOTO 000pYAOBaHMS JOKHBI OBITh MMOCTPOSHBI HA
KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJOTOBBIX U HU(POBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BHJAE LU(POBBIX
nabopaTopui.

OCHOBHBIMU IIeNIAMU U3Y4YeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:



(hopMupoBaHHE UHTEpECA U CTPEMIICHUS O0yUaroluXcs K HAyYHOMY HM3YYEHHIO MPUPObI, Pa3BUTHE UX WHTEIUIEKTYyaJIbHbIX U TBOPUYECKUX
CIIOCOOHOCTENH;

pa3BUTHE IPEJCTABICHUN O HAYYHOM METO/e MO3HaHus U (OPMUPOBAHUE UCCIIEOBATEIHCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;

(opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3yUeHUsl OCHOB CTPOCHHS MaTepUH U (yHJAMEHTAIBHBIX 3aKOHOB (DH3UKHU;

(hopMUpoBaHHE YMEHHUM OOBACHATH SIBJICHUS C UCIIOJIb30BAHUEM (DPM3MUYECKUX 3HAHUI M HAyUHBIX JOKA3aTeNIbCTB;

(bopMHpOBaHKE MPEACTABICHUHN O POJIU (PU3UKH JUTSL Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHI;

pa3BUTHE TPEICTABICHUNA O BO3MOXKHBIX cdepax Oyaymer mpopecCHOHAIBHOW IEATEIHLHOCTH, CBSI3aHHBIX C (DU3MKOH, MOArOTOBKA K
JanpHeieMy o0y4eHHIO B 3TOM HaIlPaBJICHUH.

JlocTrxkeHue 3Tux Leseil o0ecreurnBaeTcs pelieHueM CIeaYyIoIINX 3aayd B Mpoliecce N3y4eHust Kypca GU3MKU Ha YPOBHE CpeJIHEro o0uiero
o0Opa3oBaHws:

MPUOOpPETEHNE CUCTEMBI 3HaHUH 00 00LTNX PUZNYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIIOUAs MEXaHUKY, MOJIEKYJISIPHYIO QU3UKY,
JIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI aCTPOPHU3UKY;

(dbopMHpOBaHHE YMEHUH NPUMEHSTH TEOPETHYECKHE 3HAHUS Ui OOBSCHEHHS (U3WYECKHX SIBJICHUH B TPHPOJEC W JUISL TIPUHSITHS
MPAKTUYECKHX PEIICHUH B IOBCEIHEBHON KU3HU;

OCBOEHHUE CIOCOOOB pEHICHUs Pa3IMYHBIX 33Ja4 C SBHO 33JaHHOM (QU3MYECKOW MOJIENbIo, 3a/1ay, M0Ipa3yMeBaIOUIMX CaMOCTOSITEIbHOE
co3llaHue (pu3nYecKoi MOJEIH, aIeKBaTHOM yCIOBHUSAM 3aJ]auy, B TOM YHCJIE 33]1a4 HHKEHEPHOTO XapaKTepa;

MOHUMaHWE (U3NYECKUX OCHOB M TPUHIUIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB M TEXHOJOTHYECKHX TMPOIECCOB, MX BIHUSIHHUA Ha
OKpYKaroIlyIo Cpeny;

OBJIaJICHUE METOJIaMU CAMOCTOSATEIBHOTO IUIAHUPOBAHMSI W TNPOBEACHUA (U3MUYECKHUX SKCIEPUMEHTOB, aHalu3a M HHTEpIpeTaIu
nHpOpMaINH, ONPEeCHHs JOCTOBEPHOCTH MOJYYEHHOTO pe3yJIbTaTa;

CO3/1aHHE YCIIOBUH JIIsl pa3BUTHsI yMEHUI MPOEKTHO-UCCIIE0BATENbCKOM, TBOPUECKOM A€ATEIbHOCTH;

pa3BUTHE HHTEpeca K cepaM npodecCuoHaNbHOM AesITeTbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBuu ¢ tpedoBanusimu @I'OC COO yrinyO0nEHHBIN ypOoBEHb U3yUeHUs yueOHOoro mpeameTa «Du3ukay Ha ypoBHE CPEHETO 00111ero
00pa3oBaHMsl BEIOMpAETCsl 00YUarOIUMHUCS, TUIAHUPYIOIIUMH NPOJOKEHHE 00pa30BaHus MO CIEHUATBHOCTAM (GU3UKO-TEXHUYECKOTO MPOdUIIs.

Ha m3yuenune pusuku (yriyOn€HHBIN YPOBEHB) Ha YPOBHE CpeHETo od1ero oopaszosanus orBoautcs 340 yacos: B 10 kiacce — 170 wacos (5
yacoB B Hefiento), B 11 kimacce — 170 wacoB (5 4acoB B HEZEIIO).

[Ipemmaraemserii B mporpaMme 1o (Gpu3uKe mepedeHpb JTad0PaTOPHBIX U MPAKTUIECKUX padoT SBISIETCS PEKOMEHIOBAHHBIM, YUHUTENb JCTacT
BBIOOD MPOBEIEHUS JTa0OPATOPHBIX Pa0dOT U OMBITOB C YUYETOM WHANBUAYATbHBIX OCOOEHHOCTEH 00yUYatoIuXCs.



COJAEPKAHUE OBYYEHUSA
10 KJIACC

Pazgen 1. HayuHnblii MeTOX MO3HAHUS IPUPOABLI.

dusnka — pyHaaMeHTaIbHas HayKa o npupoie. Hayunslil MeTo1 MO3HAHUS M METO/IbI UCCIIeI0BaHUS (PU3NYECKHX SIBICHUI.

DKCIIepUMEHT U TEOPHUs B Ipoliecce Mo3HaHus npupoasl. HabmoieHue u 3KCepuMeHT B (PU3HKeE.

Crnioco0b1 n3MepeHus GU3NYECKUX BETUYMH (aHAIOTOBBIE M U(POBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemHocTu u3mMepeHuit Gpu3NYeCKUX BeITUUHUH (A0COTIOTHASI U OTHOCUTEIIbHASA).

MonenupoBanue (GU3NYECKUX SBJICHUM U MPOLECCOB (MaTepuabHas TOUKa, aOCOMOTHO TBEPAOE TENO, UIealbHasl KHUJIKOCTb, HI€aIbHBINA
ra3, ToueuHsbli 3apsan). [ unoresza. dusnueckuii 3aKoH, rPaHUIBI €0 TPUMEHUMOCTH. Pu3nyecKkas Teopusl.

Poinb 1 MecTo pu3MKK B GOPMHUPOBAHUU COBPEMEHHON HAYUYHOUM KAPTHHBI MUPA, B IPAKTHUECKOM JesITEIbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomsl, npaKmuKym.

W3mepeHune cusbl TOKa M HAPSHKEHHS B LIEMH MOCTOSIHHOTO TOKA MPH MOMOIIM aHAJIOTOBBIX M HU(POBBIX U3MEPUTEIbHBIX TPUOOPOB.

3HakoMCTBO ¢ IM(ppoBoii 1aboparopueit o dusuke. [Ipumeps! n3MepeHHst PU3NUECKUX BETUUNH IPU MOMOIIN KOMITBIOTEPHBIX JATYHUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe 1BukeHre. OTHOCUTEIBLHOCTh MEXaHUUECKOTO ABMKEHUA. Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a7aun MEXaHUKH.

Panuyc-BekTOp MaTepranbHOM TOUKH, €0 MPOEKLUK HAa OCU CUCTEMbI KOOpAHHAT. Tpaekropus.

[lepemenienue, cKOpocTh (CpeaHssE CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKOPEHHE MaTepHalbHOM TOUKH, UX MPOEKIUU Ha OCU CHUCTEMBbI
koopauHat. CiiokeHue NepeMENICHUN U CII0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEWHOE JBHKEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTH MaTepUalbHOMN
TOYKHU OT BPEMEHH U UX TpaPUKH.

CBobOogHOe naneHue. Y ckopeHue cBoOOIHOTO najeHus. J(BrkeHue Tteia, OpoleHHOro Mol YIjIoM K TOPU30HTY. 3aBUCUMOCTh KOOPIUHAT,
CKOpPOCTH M YCKOPEHUS MaTepHaIbHON TOUKH OT BpEMEHHU U UX IpadUKH.

KpuBonmHueliHOe nBHKeHHE. [[BH)KEHHE MaTepHATbHOM TOYKM II0 OKPYKHOCTH. YTIJIOBas M JIMHEMHas cKopocTh. llepuon m wacrora
oOpamienus. LleHTpocTpemuTenbHOe (HOpMabHOE), KacaTelbHOE (TaHI€HIIMAIBHOE) U OJHOE YCKOPEHHE MaTepHalIbHOW TOUKH.

TexHuyeckue ycTpoiicTBa M TEXHOJIOIMUECKHE MPOIECCHI: CIHUJOMETP, ABM)KEHHUE CHApsAOB, LIETIHbIE, IIecTepEHYaTble U PEMEHHBIE
nepeayu, CKOpOCTHbIE TUPTHI.

emoncmpayuu.

Mognenb cucTeMbl OTCUETa, WIITKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUS.

Crioco0bl nccine10BaHus IBUKEHUH.

Nnmroctpanus npeaesbHoro nepexoja 1 N3MepeHue MTHOBEHHONW CKOPOCTH.

[Ipeobpa3zoBanue NBIKEHHI C UCTIOIB30BAHIEM MEXaHU3MOB.

[Tanenuie Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habumronienue aBrkeHus Tenna, OpoleHHOTro Mo/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HampasiieHne CkopocTH NpHU IBUYKEHUU 110 OKPYKHOCTH.



[IpeobpazoBanme yriioBol CKOPOCTH B PEYKTOPE.

CpaBHeHue myTel, TpaeKTOPUI, CKOPOCTEN ABM)KEHUS OJIHOTO M TOTO )K€ TEJIa B Pa3HBIX CUCTEMAaxX OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKYM.

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEIECHNS MTHOBEHHOW CKOPOCTH.

N3mepenue yckopeHust pH NpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBUKECHHH.

N3mepenune yckopeHust cBOOOHOTO MaieHus (PEKOMEHI0BAHO MCTIOIB30BaHUE MU(PPOBO JabOpaTOpun).

W3ydenue ABWXKEHHs Teja, OPOIIEHHOTO TOPU30HTaNbHO. lIpoBepka rumore3sl O MPsIMON MPOMOPLHUOHATIBHOM 3aBUCUMOCTH MEXTY
JTAJIbHOCTBIO TOJIETA U HAYaJIbHOM CKOPOCTHIO TeJa.

N3y4yenue qBukKeHMs T€a 110 OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH NIEpUOAA 0OpaIIeHUsI KOHHYECKOT0 MasTHUKA OT €ro MapamMeTpoB.

Tema 2. Jlunamuxa.

[IepBbiit 3akoH Hprorona. MHepuumansHele cucteMbl orcuéra. [IpuHnmn otHocuTensHOCTH ['anmnes. HenHepuunanbHble cHCTEMBI OTCYETA
(onpeneneHue, IpUMEpPHI).

Macca tena. Cuina. [IpuHuun cynepno3uiuuu cuil.

Bropoii 3akoH HeroTOHA 111 MaTepUanbHOM TOUYKH.

Tpernii 3akoH HpOTOHA 7151 MaTEpPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALlMOHHON U MHEPTHOW MAcCCBl.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHUS! CBOOOHOIO MaJeHUsI OT BBICOTHI HaJ MOBEPXHOCTHIO IUIAHETHI M OT reorpauueckoil MIMPOTHI.
JIBrxeHre HeOeCHBIX Tel U X CIyTHUKOB. 3akoHbl Kerutepa. IlepBast kocMuueckast CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, 1BHKyIerocst ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tperue. Cuiia TpeHUs CKOJIbKEHHs U cuita TpeHust nokos. KoagduuuenT tpenus. Cusa conpoTHBIEHUS MTPU ABHKECHUN
TeNa B XKUAKOCTU WIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHHUS.

Janenue. 'uapocrarnueckoe nasienue. Cuna Apxumena.

TexHuyeckue ycTpoHCTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: MOAIINUITHUKH, IBMKEHUE HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habumroienue ABMKEHUS TNl B MHEPLMUAIbHBIX U HEMHEPLHMAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUKIT OTHOCUTENBHOCTH.

Kauenue n1Byx IMIMHAPOB UIIM IIAPOB Pa3HOM MACCHI C OIMHAKOBBIM YCKOPEHHEM OTHOCUTEIBHO HEMHEPIIUAIbHON CUCTEMbI OTCUETA.

CpaBHEHHME PaBHOACUCTBYIONIEH MPUIOKEHHBIX K TE€Ty CHJI C MPOU3BEICHUEM MAcChl TE€Jla Ha €ro YCKOPEHHWE B MHEPLUAIBHON cucTeMe
OTCYETA.

PaBeHCTBO Cuil, BOBHUKAIOIIMX B PE3YJIbTaTe B3aUMOJEHCTBHUS TEIL.

H3mMepenne macce 1o B3auMoO/IENCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U NaICHUN.

LenTpobexHbIe MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TIOKOS, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padomot, nPAKMUKyM.

N3mepenue paBHOAECHCTBYIOLIEH CUIl IPU ABMXKEHUU OpyCKa IO HAKJIOHHOM IJIOCKOCTH.



[TpoBepka rumoTe3sl 0 HE3aBUCHMOCTH BPEMEHH JIBIKEHHSI OpyCKa 10 HAKJIOHHON TUTOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €T0 MacCHhI.
HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAIOLINX B MPYKUHE U PE3MHOBOM 00paslie, OT UX JedopMaluu.

W3ydenune TBMKEHUSI CHCTEMBI TEJl, CBI3aHHBIX HUTHIO, IIEPEKUHYTON Yepe3 IETKUiA OJIOK.

H3mepenne koddduiirenra TpeHus 10 BEJIMYUHE YIIOBOT0 KOG puIeHTa 3aBUCUMOCTH Frp(N).

UccnenoBanue nBukeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO3 GUIIUEHTOM TPEHUS.

W3ydenune qBUKEHUS Ipy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAoe Teno. [loctynarenbHoe M BpamaTeabHOE IBM)KEHUE TBEPAOTO Tejaa. MOMEHT CHIIbl OTHOCHUTENBHO OCH BpallleHHS.

[Tnedo cumel. CiioxeHue Cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LleHTp Tsokectu Tena.

Macc.

YcnoBus paBHOBeCUs TBEPAOTO TeEIA.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHuueckue ycTpomucTBa U TEXHOJIOTMYECKHUE NPOLECCHl: KPOHILUTENHH, CTPOUTEIbHBIN KpaH, pelIETyaTble KOHCTPYKIUU.
emoncmpayuu.

YcnoBus paBHOBECH.

Bunsl paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomut, npaKkmuKym.

HccnenoBanue yciioBuid paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPALLICHHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJI YIIPYTOCTH.

N3yueHne ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOMIA/Ib OIIOPHI.

Tema 4. 3akonvt coxpanenusn 6 mexanuke.

NMnynec MmaTepraibHON TOYKH, CHCTEMBI MaTEpHAIbHBIX TOUEK. [{eHTp Macc cucTeMBl MaTepuaabHbIX TOUEK. Teopema O ABUKEHUN LEHTPA

NMnynec cuibl 1 M13MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTnBHOE ABMKEHUE.

MowMmeHT uMmItyJsibca MaTepuanbHoOi TOUKHU. [IpencraBienne o coxpaHeHMM MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISIX.

PaGora cunbl Ha MajIOM 1M HAa KOHEYHOM IepeMellieHuu. I'paduueckoe npeacTaBieHne paboThl CUIIBL.

MomHocTh CHUIbL.

Kunernueckast s3Heprusi MarepuajibHOM Touku. TeopeMa 00 N3MEHEHUU KHHETUYECKON IHEPTHHM MaTepPUAIbHOM TOUKH.

[TorennuaneHble U HEMOTEHLMANbHbIE cUibl. [loTeHnmanpHas sHeprus. [loTeHunanbHas 3Heprust ynpyro aeGopMUPOBAaHHON MPYXKHUHBI.

[ToTennmanpHas SHEPTUs Tea B OJTHOPOJHOM I'PaBUTALIMOHHOM ToJie. [loTeHIanbpHas SHEpTrusl Teja B TPaBUTAIIMOHHOM I10JI€ OJJTHOPOIHOTO IIapa
(BHYTpH 1 BHE mapa). Bropas kocMuueckas cKopocThb. TpeThsi KocMUUYecKas CKOPOCTb.

CBs13b pabOTHI HEMOTEHITUATBHBIX CHUJI C U3MEHEHUEM MEXaHWYECKOW YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUH.
Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepryium s U1€aTbHOM JKUIKOCTH KaK CIIEICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTHH.

TexHudyeckue ycTpoicTBa M TEXHOJIOTUYECKUE MPOLIECCHI: ABIKEHUE PAKET, BOAOMET, KOMEP, MPYKUHHBIN MHUCTONET, THPOCKOI, (pUrypHoe

KaTaHUEC Ha KOHbKax.

Hemoncmpayuu.
3aKOH COXpaHEHUS UMITYJIbCA.



PeakTnBHOE OBMKEHUE.

N3mepeHne MOIHOCTU CUIIBL.

W3meHneHue sHepruu Tejaa npu COBEPIICHUN PadOTHI.

B3anMHble IpeBpallieHs] KHHETUYECKON U TOTCHIUAIIbHOW SHEPTUM IIPU JCHCTBUU Ha TEJO CUJIBI TSYKECTU U CUJIBbI YIIPYTOCTH.

CoxpaHeHue dHepruu npyu cBOOOIHOM NaICHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomut, npaKkmuxym.

N3mepenune nmnyiibea Teaa o TOpMO3HOMY ITyTH.

W3mepeHue cusbl TSIru, CKOPOCTH MOJIEINHU SJIEKTPOMOOUIIS U MOLITHOCTH CHJIBI TATH.

CpaBHeHHE U3MEHEHMSI UMITYJIbCA TEJIa ¢ UMITYJILCOM CHUJIBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCa P YIIPYTOM B3aUMOJEHCTBUH.

W3mepenne KNHETUYECKOW SHEPTHUH TeJa 10 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUS MOTEHLIMAIBHON SHEPTUU TPY>KUHBI C pabOTOI CHUJIBI TPEHMUS.

Onpenenenue pabOThl CHIIbI TPEHUS MPU ABMXKEHUH TeJla 0 HAKJIIOHHON TIOCKOCTH.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAHHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopPU.

OcHOBHbIE MOJIOXKEHU MoJIeKyJsapHO-KuHeTndeckoi Tteopun (MKT), ux ombiTHOe obGocHoBanue. Ju¢¢ys3us. bpoyHoBckoe IBMKEHHE.
XapaxTep ABM)KEHUS U B3aUMOJICUCTBUS YacTHUIl BenecTBa. MoJienu cTpoeHus ra3oB, )KUIKOCTEN U TBEPIBIX TNl M 00bICHEHNE CBOWCTB BelLleCTBa
Ha OCHOBE 3TUX Mojieneld. Macca u pa3mepsl Mosieky: (aTomoB). KonnuecTBo BemecTBa. [ToctosiHHas ABoraipo.

TemnoBoe paBHOBecue. TemmepaTypa u criocoOsl €€ u3mepenus. [llkana remnepatyp Llenbcus.

Mogens uaeanbHOro ra3a B MOJEKYISIPHO-KMHETUYECKOM TEOPHUM: YaCTHUIBI Ta3a JBMXKYTCS XAaO0TUYECKH U HE B3aUMOJACHUCTBYIOT IPYT C
JIPYTOM.

I"a3oBbie 3akoHBI. YpaBHeHHe MenaeneeBa—Knaneiipona. AGcomoTHas TemnepaTtypa (mkaia temneparyp KenbBuna). 3akoH JlanbToHa.
N3ompornieccel B u€aabHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BeleCTBa. ['paduueckoe IMpencTaBiIeHHE H30IMPOILIECCOB: M30TEpPMa, M30X0pa,
nzobapa.

CBs13b MKy JABICHUEM U CpeJIHEN KUHETUYECKOM SHEpruell MoCTynaTeIbHOTO TEMIOBOIO ABMKEHUS MOJIEKYJI H/I€aIbHOIO Ta3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON T€OpUH UCATbHOTO rasa).

CBsi3b a0OCOJIOTHOW TEMITEpPaTypbl TEPMOJAMHAMHYECKON CHCTEMBI CO CpeIHEH KHHETHYSCKOW JHEpPTrHedl MOCTYyNaTelIbHOTO TEIUIOBOTO
JBUKEHUS €€ YacCTHL.

TexHuyeckue ycTpoHCTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: TEPMOMETP, OapOMeTp, NOJyuYeHNE HAHOMATEPUAJIOB.

Jemoncmpayuu.

Mopenn 1BUKEHUS YaCTHULL BEILIECTBA.

Monens OpOyHOBCKOTO TBUKEHHUSI.

Buneopoinuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddy3us xunkocTei.

Mogens onbita LlTepHa.

[IpuTsirkeHre MONEKyI.

Mopenu KpUCTAIUIMYECKUX PEIIETOK.

Habumoenue u uccnenoBanme U30MpoIeCcCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomel, npakmuxym.



NccnenoBanue npoiiecca yCTaHOBICHUS TEIUIOBOIO paBHOBECHUS IPU TEINIOOOMEHE MEXTy Topsyeil U X0JI0IHOU BOJOH.

N3ydenune n30TepMUUECKOro mporecca (peKOMEHJ0BaHO UCTIOIb30BaHue U(poBoil mabopaTopun).

N3ydenue n30XopHOTO Mpouecca.

W3ydenue n3o6apHOro mnpouecca.

[IpoBepka ypaBHEHUS COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmoaunamuueckas (T/]) cucrema. 3ajanue BHENIHUX YCIOBHUH 1715 TEPMOJAMHAMUYECKON cucTeMbl. BHelIHne U BHyTpEHHUE MapaMeTphl.
[TapaMeTpsl TEPMOAMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAYCHUS BEJIMYMH, ONUCHIBAIOIIUX €€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe nauano tepmoanHamMuku. CaMOIpOU3BOJIbHAS pejaKcaus TEpMOJIUNHAMUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.

Monens naeanpHOro ra3a B TEpMOAMHAMUKE — CUCTEMA YpaBHEHUI: ypaBHeHHe MeHeneesa—KianeiipoHa u BeIpakeHue JUIsl BHyTPEHHEN

SHEPTHuU. Y CJIOBHS MPUMEHUMOCTH 3TOM MOJIEIN: HU3KAsl KOHLIEHTPALKs 4acTHL], BBICOKHE TeMIEpaTyphl. BeipaxkeHue [uisi BHYTPEHHEN SHEPrUu
OJIHOATOMHOI'0 MIE€AJILHOIO ra3a.

KBa3ucratnueckue u HecTaTUYECKUE MPOLIECCHI.

OnemenTapHas paboTa B TepMoIuHaMuKe. Beruncnenue paboTsl 1o rpaduky mnporecca Ha pV-auarpaMmme.

Temnonepenaua kak crnoco0 W3MEHEHHS BHYTPEHHEH SHEPruM TEPMOJMHAMHUYECKOW cUCTeMbl 0e3 coBepuieHusi padorel. KonBekius,
TEIUIONPOBOAHOCTD, U3JIy4YEHHUE.

KomnuectBo Temmotel. Tenno€émMkocTh Tena. YaenabHas U MOJsipHas TEIJIOEMKOCTH BellecTBa. YpaBHeHHWe Maiiepa. YenbHas TerioTa
cropaHus ToruBa. Pacuér komuuecTBa TEIUIOTHI pH Teruionepenaye. [lonstue 06 aanabatHoM mporiecce.

[lepBrlii 3akOoH TepMoaAMHAMUKH. BHyTpeHHss sHeprus. KonuuecTBo TemnoTel W paboTa Kak Mepbl U3MEHEHUS BHYTPEHHEW SHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

Bropoii 3ak0oH TepMOJIMHAMUKHU /Jis paBHOBECHBIX IMPOILIECCOB: Yepe3 3aJJaHHOE PAaBHOBECHOE COCTOSHUE TEPMOJIMHAMUYECKOW CHCTEMBbI
MIPOXO/UT eTMHCTBEHHAs aguadaTta. AGCONIIOTHAS TeMIepaTypa.

Bropoii 3akoH TepMOAMHAMUKH JJIi HEPAaBHOBECHBIX IPOLECCOB: HEBO3MOXKHO IEpenaTh TEIUIOTY OT OoJjiee XOJOIHOro Tesna K Oosee
Harperomy 6e3 kommnencanuu (Kmaysuyc). HeoOpaTuMocTs mpupoJHBIX MPOIECCOB.

[Tpuniune! aeiictBus TermnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/1. [{ukn Kapho.

DKOJIOTHYECKHUE aCIIEKTHI UCIIOJIb30BAHUS TEIJIOBBIX JABUTATENIel. TermnoBoe 3arps3HeHNE OKPYKAIOIIEH CPEIbl.

TexHu4yeckue yCcTpoicTBa U TEXHOJIOTUYECKUE MPOIIECCHI: XOIOAUIBHUK, KOHTUITUOHED, TU3EIbHBINA 1 KapOIOPATOPHBII IBUTATENH, TapOBast
TypOWHa, TONy4YEeHHE CBEPXHHM3KHX TEMIIEpaTyp, YTHIM3AIMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHHMEM TEIIOBOTO HACOCA, YTHIU3AIHS
OMOOPTaHNYECKOT0 TOIIMBA 7Sl BRIPAOOTKU «TETIOBOW» M AJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue Temnepatypsl pu ainadaTHueCKOM PacIMpEeHUH.

BosaymHoe orauso.

CpaBHeHME yJeIbHBIX TEIIOEMKOCTEN BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEN YHEPTHH.

HccnenoBanue annabaTHOro mporecca.

KomMmriproTepHble MOJ1€IM TEIIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padomot, nPAKMUKyM.

N3mepenue yeinpbHOM TEIIOEMKOCTH.



WccnenoBanue npoiiecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aanabaTHOro Mporecca.

N3yyeHne B3auMOCBSI3U SHEPTHH MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS U TEMIIEPATyPbl KUIIEHUS KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoowl.

[TapooOpazoBanue u koHneHcanus. Mcmapenue u kuneHue. Y nefbHas TerioTa mapooOpa3oBaHus.

Haceiniennsle 1 HeHachlllleHHbIEe napbl. KauecTBeHHas 3aBUCMMOCTh IJIOTHOCTU W JABJIEHUS HACBIIIEHHOTO Mapa OT TEeMIIepaTypbl, UX
HE3aBHCUMOCTh OT 00BbEMa HACKIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT AABJICHUS B KHUJIKOCTH.

BrnaxxHocTb Bo3yxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tépnoe Teno. Kpucrannuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KpUCTAILIOB. [ImaBnenne u kpucramum3anus. Y AefbHast TEIIoTa
miaBnenus. Cyonumanus.

Hedopmanuu tBEpaoro tena. Pactsxenue u cxarue. Casur. Moayns FOwra. Ipenen ynpyrux nedopmanuii.

TennoBoe pacumpeHue *KHUJIKOCTeH M TBEPIBIX Tel, 00bEMHOE M JIMHEHHOE pacuIMpeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHUN YacTHIL
BEIIECTBA KaK IPUYMHA TEIJIOBOIO pacIiupeHust Tel (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3Hepruu B (ha30BbIX NEepexoaax.

YpaBHeHHE TEIIOBOTO OallaHca.

[ToBepxHocTHOe HaTspKeHHE. KodQUIMEHT MOBEpXHOCTHOTO HaTshkeHusa. KamumispHeie sBieHus. JlaBieHue mOJ UCKPUBIEHHON
MOBEPXHOCTHIO KUJIKOCTH. Popmyiia Jlamaca.

TexHn4yeckue ycTpoicTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: JKUKNE KPUCTAILIbI, COBPEMEHHBIE MaTEPUAIIbI.

emoncmpayuu.

TenoBoe paciupeHue.

CBolicTBa HaCHIIIEHHBIX M1APOB.

Kunenue. Kunenue npu noHM>KEHHOM JIaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITHI ¢ MBUIBHBIMHU TIJIEHKAMM.

CmauuBanue.

Kanunnspheie siBieHus.

Moneny HeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepEeHUs BIaKHOCTH.

WccnenoBanne HarpeBaHusl U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buner nedopmanuii.

Hab6monenue mansix gedopmariuii.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padbomot, nPAKMUKyM.

N3yueHne 3aKkOHOMEPHOCTEN UCTTAPEHUS KUAKOCTEM.

N3mepenue yaenbHOM TEIIOTHI IIJIaBICHUS JIbJA.

N3yueHne CBOWCTB HACBIIIEHHBIX [TAPOB.

N3mepenue abCoNOTHOM BIaKHOCTH BO3yXa M OIEHKA MAcChl ApPOB B MTOMEIICHUH.

N3mepenune ko3 umrenTa moBepXHOCTHOTO HATSIKEHUS.

N3mepenune monyns FOHra.

HccnenoBanue 3aBUCUMOCTH J1eOopMaIiy pe3HHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY CHJIBI.



Pa3nen 4. DaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe none.

OnekTpu3arusi Ten W e€ MPOSBIEHUA. JJEKTpUYeCKUd 3apsn. JlBa BuAa SIEKTPUYECKUX 3apsnoB. [IpoBOAHWKH, AMAIEKTPUKH U
MOJIyIIPOBOJHUKH. DJIEMEHTAPHBIN AIEKTPUUECKUH 3apsijl. 3aKOH COXPaHEHMsI dJIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsapl. 3akoH KymoHa.

Onexrpuueckoe nojie. Ero nelictBrue Ha 37€KTPUUECKHUE 3apsAbl.

Hanpspok€anocTs anekrpudeckoro noss. [poouslii 3apsa. JInHum HanpspkEHHOCTH 3JIEKTPUUECKOro 1nosist. OTHOPOAHOE NIEKTPUIECKOE MOJIE.

[loTeHIManbHOCTD  BJIEKTPOCTATUYECKOrO0 IMoJid. Pa3HOCTh noTeHUManoB U HampspbkeHue. lloTeHuumanbHas oSHeprus 3apsna B
aneKkTpocTatuyeckoM moje. lloreHnuman »snekTpocTatuyeckoro mnois. CBs3p HaMpsDKEHHOCTH MOJSL M Pa3sHOCTHM MOTEHUUANOB  JUIS
ANEKTPOCTATUYECKOTO MOJIsI (KaK OJHOPOIHOT0, TAaK U HEOJHOPOJIHOTO).

[IpuHUMI cyneprno3uuu 3IeKTPUUECKUX MOIeH.

[Tone Toueunoro 3apsna. Iloxe paBHOMepHO 3apskeHHOH cdepsl. [lone paBHOMepHO 3apsbkeHHOro o 00BEMY miapa. [lose paBHOMEpHO
3apsKEeHHON OeCKOHEYHOU MI0cKoCTH. KapTuHb! TMHUM HAaNpsHKEHHOCTH 3TUX MOJIEH U SKBUIIOTEHLIMATIbHBIX IIOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PAaBHOBECHS 3aps10B.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM MOJI€E. J(U3neKkTpudeckas NpOHUIAEMOCTh BEIECTBA.

Konznencarop. D1neKTpo€MKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOI0 KOHAECHCATOPA.

[TapamiensHOE coeMHEHNE KOHIEHCATOPOB. [locnenoBaTenbHOE COEAMHEHNE KOHAEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

JIBr>KeHue 3apsKEHHOM YaCTHUIIBI B OJTHOPOJIHOM 3JIEKTPUYECKOM TOJIE.

TexHn4yeckue yCTpOWCTBa M TEXHOJIOTMYECKHE IPOLIECCHI: AIEKTPOCKOI, 3JIEKTPOMETP, IEKTPOCTATUYECKAs 3allUTa, 3a3€MIICHHUE
3JIEKTPONPUOOPOB, KOHEHCATOPHI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

VY CeTpoCTBO U IPUHIUIT JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IAPUKOB.

DNEeKTpUUECKOEe MOJe IBYX 3apsKEHHBIX IJTACTHH.

Monens anekTpocTaTuueckoro renepatopa (Ban ne ['paada).

[IpoBOIHMKY B 2IEKTPUUECKOM IIOJIE.

DneKTpocTaTU4ecKas 3allluTa.

YCTpoiCTBO U IEMCTBHE KOHAEHCATOPA IMTOCTOSHHOM M EPEMEHHON EMKOCTH.

3aBUCUMOCTDh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCaTopa OT IUIOMIAAM IUIACTHH, PACCTOSIHUS MEXAY HUMU U JAMDJIEKTPUYECKOU
MIPOHUIIAEMOCTH.

DHeprus EKTPUUECKOro MOJIs 3apsyKEHHOI0 KOHJIEHCATopa.

3apsaaka u pa3psKka KOHAEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii skcnepumenm, nabopamopuvie padomot, nPAKMUKYM.

OneHka cul B3aMMOJEHCTBHS 3apsSKEHHBIX Tell.

Habmronenue npeBparieHus SHEPTrUuu 3apsKeHHOTO KOHIEHCATOpa B SHEPTUIO U3ITyUeHHUsl CBETOINOIA.

N3yueHne nporekaHus TOKA B LIENH, COACPKALIEH KOHIEHCATOP.

Pacrnipenenenuie pa3HOCTH MOTEHIIMATIOB (HANPSKEHUS) TIPU TOCTIEA0BATEIbHOM COSTUHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsaa KOHAEHCATOPA Yepe3 pe3ucTop.



Tema 2. Ilocmoannwtii I1eKmpuyecKuii mok.

Cuna Toka. [TocTOSHHBIN TOK.

VCII0BHS CYIIECTBOBAHMUS MOCTOSHHOTO JIEKTpHUYECKOro Toka. Mcrounuku toka. Hanpsprenne U u DJIC €.

3akoH Oma aJ1d y4acTKa LEIu.

DNEKTPUUECKOE CONPOTUBIIEHNE. 3aBUCUMOCTb COIIPOTUBIIEHUS OAHOPOIHOIO IIPOBOIHMKA OT €T0 JUIMHBI U IJIOLIAAH OTIEPEYHOI0 CEYEHUS.

YﬂeHLHOCCOHpOTHBHGHHGBGH&CTB&

IlocnenoBarenbHOE, NMapauleIbHOE, CMEIIAHHOE COECJUHEHUE IPOBOAHMKOB. Pacuér pa3BeTBIEHHBIX 3ileKTpuuyeckux uenel. IlpaBuna

Kupxroda.

TOKa.

Pabora anexrpuueckoro toka. 3akoH J[xoyns—Jlenna.

MoIIHOCTb 3IEKTPUUYECKOTO TOKA. TernoBasi MOIHOCTD, BbIIEseMas Ha PE3UCTOPE.

OJIC u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3ak0oH Oma Jij1si TIOJIHOM (3aMKHYTOM) 3JIEKTpUYeCcKoi 1enu. MoIHOCTh HCTOYHUKA
KopoTtkoe 3ambikaHue.

Konzaencarop B 1ienu nNocTOSTHHOTO TOKa.

TexHuyeckue ycTpoHCTBA M TEXHOJIOTHYECKHE MPOIIECCHI: aMIIEPMETP, BOJIITMETP, PEOCTAT, CYETUUK ANEKTPUUECKON SHEPTUH.
Jemoncmpayuu.

N3mepenue cuiibl TOKa U HANIPSKESHHUSL.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA OT HAIIPSDKEHUS ISl pE3UCTOPA, JIAMITbl HAKAJIMBaHUS U CBETOJUO/A.

3aBUCHUMOCTh COMTPOTUBIICHUS IMIUHAPUIECKUX TPOBOAHUKOB OT JJIMHBI, TUIOIIAIU MOMIEPEYHOT0 CEYEHHS U MaTepHara.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT COIPOTUBIICHUS TP MIOCTOSHHOM HAIIPSKEHUH.

[Ipsmoe uzmepenue D/[C. KopoTkoe 3aMbIkaHue rajJbBaHUUYECKOTO AJIEMEHTA U OlleHKa BHYTPEHHETO COMPOTHUBICHUSI.
CrniocoOsbl coenHeHus1 UCTOYHUKOB Toka, D/IC Garapei.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEKY MOJIIOCAMUA UCTOYHUKA TOKA OT CHJIBI TOKA B IICTH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMeaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COpoTUBIECHUS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT HAIIPSHKEHUS JUIS JIaMIIbl HAaKaIMBaHUS.

VYBenuueHue npeaena u3MepeHust amnepMmerpa (BoJIbTMETPa).

N3amepenne 3/IC u BHYTpEHHETO CONTPOTUBIICHUS] ICTOYHUKA TOKA.

Nccnenoanue 3aBucumoctu J/1C raqbBaHUYECKOro 3JEMEHTA OT BPEMEHU IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEKIY MOJIFOCAMU HCTOYHUKA TOKA OT CHJIBI TOKA B IICTH.

HccnenoBanue 3aBUCMMOCTH IOJIE3HOM MOITHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu 6 paziuunsix cpeoax.

DNeKTprUYecKasi MPOBOAUMOCTb PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAs MPOBOJUMOCTH TBEPIBIX METAIOB. 3aBUCUMOCTH CONPOTUBIICHUS

METaJJIOB OT TemrnepaTypbl. CBEepXIpPOBOIUMOCTb.

DnexTpuueckuil TOk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
[TomympoBoauku. CoOCTBEHHAss W TIPUMECHAs MPOBOJUMOCTH TMOJYNPOBOMHUKOB. CBolcTBa p—n-miepexona. IlomynmpoBogIHUKOBBIC

pUOOPHI.

DIJIEKTPUYECKUH TOK B DJICKTPOJIUTAX. DIEKTPOIUTHYECKAS JUCCOLUALMS. DIEKTPOIn3. 3aKoHbl Dapajes IS AIEKTPOIr3a.



OnexTpuueckuil ToK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITENbHBIN pa3psa. Pa3nuuHble TUIIBI CaMOCTOSATENBHOTO paspsiaa. MoaHus.
[Tna3zma.

TexHnyeckue ycTpoWCTBa M MpPAaKTHUECKOE NMPUMEHEHHE: ra3opaspsaHble JIaMIlbl, 3JEKTPOHHO-yueBas TpyOKa, MOJYyNpPOBOJHUKOBBIE
pUOOPHIL: U0, TPAH3UCTOP, POTOIUO, CBETOUO/, FaJIbBaHUKA, paQUHUPOBAHNE ME/H, BHIIUIABKA aJTFOMUHHUSA, JICKTPOHHAs MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJINUTOB.

3akoHsbl 2nekTponusa dapanes.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO31yXa.

CpaBHeHHUE NPOBOIUMOCTH METAJJIOB U ITOJIyIIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD JHOJA.

Yuenuueckuit sxcnepumenm, nadopamopusie pabomol, nPAKMUKYM.

Hab6mronenue snexrposnusa.

N3mepenue 3apsaa 0JHOBAJICHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIICHHS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nyecKuil MPaKTHKYM.

CriocoOb1 n3mMepeHust GU3NUYECKUX BEJIMYMH C UCIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBBIX M3MEPHUTEIbHBIX MPHUOOPOB M KOMIIBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH U3MEPEHUH pu3nyeckux BeaudyrH. OneHKa rpaHul] OrpPenIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHMH, HCCIeI0OBaHUN 3aBUCUMOCTEH (hU3MYECKUX BEJIWYMH, IPOBEpKa MPEIOKEHHBIX TMIIOTe3 (BBIOOp U3
paboT, ONMCaHHBIX B TEMAaTUYECKUX pa3zeniax « Y UeHHYECKUN IKCIIEPUMEHT, JJaOopaTOpHbIE pabOThI, IPAKTUKYM).

MesknpeamMeTHbie CBSI3H.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHsA B 10 kimacce ocymiecTBISETCS € YU4ETOM COAEpKATENbHBIX MEXIPEIMETHBIX CBs3eH C
KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Freorpaduu U TEXHOJIOTHH.

Meswcnpeomemnvie nonamus, cé6A3aHHbIE C U3YUEHUEM MEMO008 HAYYHOZ0 NO3HAHUA: SBICHNE, HAYYHbIH (aKT, rumoresa, Guzndeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE, HKCHEPUMEHT, MOJAEIMPOBAHUE, MOJENb, M3MEpPEHHE, MOTPEIIHOCTH H3MEPEHUH, H3MEpHUTENbHbIE
npubopsl, nudpoBas JadopaTopusi.

Mamemamuka: perieHue cucTeMsl ypaBHeHU. JIunelHas ¢pyHkuus, napaboma, runep0oia, ux rpaguku u cBoicTBa. TpuroHomeTpuueckue
(GYHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO. BEKTOPHI M MX TMPOEKIMH HAa OCH KOOPAWHAT,
CJI0)KEHHE BEKTOPOB.

Buonozua: MexaHn4eckoe IBIKCHHE B XUBOW MpHUpoJe, TUPQY3Hs, OCMOC, TEIUIOOOMEH JXUBBIX OPTraHM3MOB, TEIUIOBOE 3arpsi3HEHHE
OKpY’Kalollel cpelipl, yTUiIn3anus OHOOPraHUYECKOro TOIIMBA JUIsl BBIPAOOTKM «TEMJIOBOI» M 3JIEKTPOIHEPIUH, OBEPXHOCTHOE HATSDKEHUE U
KalWUIPHBIE SIBICHUS B IPUPOJE, JICKTPUUECKHE SBJICHUS B )KUBOM IPUPOJIE.

Xumusn: IACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA, MOJISPHAs Macca, IOJy4YeHHEe HaHOMATEepHaJIoB,
TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XUIAKOCTEH M Ta30B, XUIAKAE KPUCTAJUIBI, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIMTHYECKAs
JUccoLuanys, rajlbBaHUKa, JIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTH BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonozua: npeodbpazoBaHUE IBM)KEHUH C HCIOJIB30BAHUEM MEXAHM3MOB, YUET CyXOro M JKMJIKOTO TPEHHsI B TEXHHKE, CTaTHYECKUe
KOHCTPYKLMHU (KPOHIUTEHH, pelméTyarble KOHCTPYKLMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS MEXAaHUKU B TEXHHUKE (TMPOCKOI, BOJOMET U



JIpyTHUe), IBUTATEIb BHYTPEHHETO CTOPaHMs, MMapoBasi TypOWHa, OBITOBON XOJIOAMIBHHUK, KOHJAUIIMOHEP, TEXHOJOTHH TMOJYYEHHUS COBPEMEHHBIX
MaTepHuaaoB, B TOM YMCJI€ HAHOMATEPUaJOB, U HAHOTEXHOJIOTHH, IJIEKTPOCTATHUYECKAs 3allUTa, 3a3eMIIEHUE AJIEKTPONPUOOPOB, ra3opa3psiiHbIe
JIAMTIbI, TIOTYTIPOBOHUKOBBIE PUOOPHI, TaTbBAHHUKA.

11 KJIACC

Pa3znea 4. diiekTpoauHaMHKA.

Tema 4. Maznummnoe none.

B3anmopneiicTBre NOCTOSHHBIX MAarHATOB M INPOBOAHMKOB C TOKOM. MarnutHoe mnosie. Bektop marHuTHONM uHAYKUMU. [IprHnmn
CYNEpPNO3UIMHY MarHUTHBIX MOJIEH. JINHUM MarHUTHOW MHIYKIIMH.

MaruauTtHoe 1oJie NPOBOJHUKA C TOKOM (IIPSMOTo NMPOBOJHUKA, KaTYIIKA U KPYyroBoro Butka). OmnsIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiieHuEe U MOYJIb. J[BrkeHNE 3apsyKEHHOM YacTHIIBI B OJHOPOIHOM MarHUTHOM noJie. Pabota cumsl Jlopenia.

MaruutHoe nose B Beuectse. deppoMarHeTuky, napa- 1 IMaMarHeTHKH.

TexHu4eckue yCcTpoucTBa M TEXHOJIOTMYECKUE MPOLECCHI: PUMEHEHHE MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMATHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOABHUraTenb SIko0u, yCKOPUTETH 371€MEHTapHBIX YacTHUIL.

Jemoncmpayuu.

KapTuna 1uHUI HHAYKIUHT MarHUTHOTO TOJIS TTOJIOCOBOTO U TIOZKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.

KapTtuna nuHuit MarHuTHOW MHAYKIMHU OJIS JUIMHHOTO MPSMOTO MPOBOIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

Jenictue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

Habumroienue ABM>KEHUS MyyKa 3J1EKTPOHOB B MATHUTHOM TIOJIE.

[TpuHun aeicTBUS IEKTPOU3MEPUTENILHOTO TPUOOPAa MAarHUTOIEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomsol, npaKmuKym.

HccnenoBanue MarHuTHOIO MOJISE IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBoiCTB (heppOMarHeTUKOB.

HccnenoBanue 1eicTBUSA IOCTOSSHHOIO MarHUTa HA PaMKy € TOKOM.

N3mepenue cuiibl Amiepa.

N3y4enue 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMU HA OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. Inexmpomaznumnan uHOYKyus.

SIBnenue anekrpomMarHuTHOW MHAYKUMU. [loTok Bekropa mMarHuTHOM MHAYKIMH. DJIC mMHAYKUMH. 3aKOH 3JE€KTPOMAarHUTHON WHIyKIUU
®apanes. Buxpesoe anekrpuueckoe noiue. Toku Dyko.

O/1C uHAYKIMH B IPOBOJAHUKE, IBUXKYILIEMCS B OJTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuiio JleHua.

WNunyktuBHOCT. KaTylllka HHAYKTUBHOCTH B IIETIH ITOCTOSIHHOTO TOKa. SIBeHue camonHaykuuu. 3/1C caMoMHIyKIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.



DNeKTpOMarHuTHOE T0JIE.

TexHuueckue yCTporucTBa U TEXHOJIOIMUECKUE MPOLECChl: MHAYKIIMOHHAS M€4Yb, COJICHOU], 3allIUTa OT 3JIEKTPU3ALMU TEJl NPU JIBUKEHUH B
MarHUTHOM TI0JIe 3eMJIH.

emoncmpayuu.

HabGmronenue siBeHus SI€KTPOMAarHUTHOW WHTYKIIUH.

Uccnenoanue 3asucumoct 1C HHIYKINUU OT CKOPOCTU U3MEHEHUSI MATHUTHOTO TIOTOKA.

[IpaBuiio Jlenna.

[Tagenune MarauTa B aTlOMUHUEBOM (MeHOMN) TpyOe.

SIBneHne caMOMHIYKITUH.

Uccnenoanue 3aBucumoct D1C caMOMHAYKIMU OT CKOPOCTH U3MEHEHHUSI CHIIbI TOKA B LIEIH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npaKkmuxym.

UccnenoBanue sBIEHUS 371€KTPOMAarHUTHOM MHIAYKIUU.

OrnpezenieHne UHIYKIIMA BUXPEBOTO MATHUTHOTO TTOJIS.

UccnenoBanue siBIE€HUSA CAaMOUHIYKIHUU.

COopka MoIeNH AIEKTPOMArHUTHOT'O T€HEPATOpa.

Pasnen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cuctema. CBOOOAHBIE KONEOAHMUS.

lMapmonnueckue konebanus. Kunematuueckoe U TMHAMUUECKOE ONMHMCAaHKUE. DHEPreTHUECKOE OMMCcaHue (3aKOH COXPaHEHHUsI MEXaHHUUECKOM
9HEpruM). BeIBOA TMHAMHYECKOTO OMHUCAHUS TAPMOHMYECKUX KOJEOaHU U3 UX SHEPTeTUYECKOT0 U KHHEMAaTHYECKOTO OMHCAHMS.

Ammutyaa u gaza konedanuii. CBs3b aMILTUTY Il KOJI€OaHUM UCXOHOW BETMYUHBI C aMIUTUTYAaMH KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

ITepron u yactora konebanuid. [lepron Manbix CBOOOJHBIX KONEOaHHW MaTeMaTWdecKoro MasTHuka. [lepmon cBOOOIHBIX KoeOaHU
MIPYKUHHOTO MasiTHUKA.

[TonsTre o 3aTyxaromux kojaebanusx. BeiHyxaeHHble koneOanus. Pezonanc. PeonancHas kpuBasi. BiausiHue 3aTyxaHus Ha BUJl pE30HAHCHOMN
KpUBOH. ABTOKOJI€0aHUSI.

TexHuyeckue ycTpoHCTBA M TEXHOJIOTHYECKHE MPOIIECCHl: METPOHOM, YacChl, Kauelld, My3bIKallbHbIe HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOTO ABIKEHUS.

HabGmonenne He3aBUCMMOCTH TIEpHO/Ia MAJIBIX KOJIeOaHUii rpy3a Ha HUTH OT aMILTUTYIbI.

HccnenoBanue 3aTyxaronmx Koue0aHUil 1 3aBUCMOCTH Tepro/ia CBOOOAHBIX KOJeOaHUN OT COMPOTHUBIICHUSI.

HccnenoBanue kojeOaHMi rpy3a Ha MAaCCUBHOW MpPY)KHHE C IENBI0 (JOPMUPOBAHHS MPEICTABICHUH 00 MIeaTbHONW MOJENN MPY>KUHHOTO
MasiTHUKA.

3aKOH COXpaHEHHUs SHEPTHUH MPHU KOJCOAHUAX Tpy3a Ha TPYKUHE.

HccnenoBanue BBIHYXIEHHBIX KOJICOaHUIA.

HabGmonenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, nPAKmMuUKym.

N3mepenue neproia CBOOOIHBIX KOJICOAHUN HUTSHOTO U IPYKHHHOTO MasiTHUKOB.

N3yyenne 3aKk0HOB ABMKEHUS TeJa B X0J1€ KOJieOaHUI Ha yIPyroM MoBece.

N3yueHnue nBUKEHUS HUTSTHOTO MasiTHUKA.



[Ipeo6pa3oBanue sHEPTUH B IPYKUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYIbI 3aTYXaIOMUX KOJICOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomaznumnsle Koaedanus.

Koneb6atenpubiii koHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIC KoJieOaHUs B UACATbHOM KosiebaTtensHOM KoHType. Dopmyna Tomcona. CBsi3b
aMILTUTYbI 3apsia KOHACHCATOPA C aMIUIUTY/10H CHIIBI TOKA B KOJeOaTeTbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM K0J1e0aTeIbHOM KOHTYPE.

3aryxarolue 3JIeKTPOMarHUTHbIE KoJieOaHus. BeIHyKA€HHBIE JIEKTPOMarHUTHbIE KOJIeOaHUs.

[IepeMeHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYHOE U ACHCTBYIOLIEE 3HAYEHHE CUJIbl TOKA W HANPSHKCHMS MPU Pa3IMYHOU
(opme 3aBHCHUMOCTH MIEPEMEHHOT'0 TOKa OT BPEMEHH.

CuHycouJanbHbII NEpeMEHHbIN TOK. Pe3ncTop, KOHAEHCATOp M KaTylIKa MHIYKTUBHOCTH B LENU CHHYCOMAAIBLHOTO MEPEMEHHOTO TOKa.
Pesonanc TokoB. Pe3onanc HanpskeHU.

Wneanbubiil TpancpopmaTop. [IponsBoactBo, nepeaaya U noTpediIeHUe MEKTPUIECKON SHEPTUH.

DKOJIOTMYECKUE PUCKU IIPU IIPOU3BOJCTBE 3JIEKTPOIHEPruu. KyipTypa UCoab30BaHuUs 3JEKTPOIHEPTUU B IOBCEJHEBHOM KU3HU.

TexHuyeckue ycTpoHCTBa U TEXHOJOTUUYECKHUE MPOLIECCHI: JIEKTPUUECKUN 3BOHOK, T€HEpaTOp MEPEMEHHOI0 TOKa, TMHUH 3JIEKTpoInepeiay.

Jemoncmpayuu.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHusl.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOaHUN OT MHIYKTUBHOCTU M €MKOCTH KOHTYDA.

OcuuorpaMMsl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

I'eneparop He3aTyXarOMIMX 3JIEKTPOMArHUTHBIX KOJIeOaHHH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BriHyX1eHHBIE CHHYCOHMIaIbHbIE KOIeOaHMUs.

Pe3ucrop, karymika UHIYKTUBHOCTH U KOHJIEHCATOP B IIENH IEPEMEHHOI0 TOKaA.

Pe3oHaHc npu nocneaoBaTeabHOM COEIMHEHUH PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTH M KOHJIEHCATOPA.

YCTpONCTBO M IPUHIIATT ACHCTBHS TpaHCcHopMaTopa.

Mognens IMHUY 2IEKTPOIIEpeIadHn.

Yuenuueckuit sxcnepumenm, nabopamopmuvie padbomol, nPAKMUKYM.

N3zydenue tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa Yepe3 MOCIEI0BaTENbHO COEJUHEHHBIE KOHIEHCATOP, KaTYLIKy U PE3UCTOP.

HabmtoneHue 371eKTpOMarHUTHOTO Pe30HaHcA.

WccnenoBanue paboThl HCTOUHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAZHUNIHbIE 60JIHDL.

MexaHuuyeckue BOJIHBI, YCIOBUS UX pacripocTpaHeHus. [lonepeunslie v npoaoibHble BOIHBL. [leproa, ckopocTh pacipocTpaHeHUs U AJIUHA
BOJIHBI. CBOMCTBAa MEXaHMYECKUX BOJIH: OTPAXXKEHUE, MTpeJIoMIIeHHe, UHTepdepeHLus U JUpaKLus.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPYXKaOLIEH Cpenbl.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3IyUYEHHS 3JEKTPOMAarHUTHBIX BOJIH. B3aumHast oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)XXeHUE, IPEIOMIICHHE, MOJIpU3aLysl, UHTephepeHIHs U AU(paKIHsL.

[Ikana seKTpoMarHuTHBIX BOJH. [IprMeHeHNe 2IeKTPOMarHuTHBIX BOJIH B TEXHHUKE U OBITY.



[TpunIMIIBI pagnOCBA3U U TeneBuAeHUA. Pagnonokanus.

ONEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpenibl.

TexHuyeckue ycTpoHCTBAa M MPAKTHUECKOE NMPUMEHEHHE: My3bIKajlbHble MHCTPYMEHTHI, pajnap, paJuoNpuUEMHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neup, yapTpa3ByKoBas JUarHOCTHKA B TEXHUKE U MEHIIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmtomnieecst Teno kak UCTOUHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOaHHA.

Habumronenue oTpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHunu 1 quppakiiud MEXaHUIECKUX BOJIH.

AKYyCTHYECKUI PE30HAHC.

CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

HaoGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0M M YaCTOTOM KOJIeOaHMiA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, PeIOMIICHHE, MOoNIApu3alus, Au(paKius, HTephepeHIHsL.

O6napyxeHre nHPPaKpPaCHOTO U yIbTPA(PHOIETOBOTO U3TYyUCHHM.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomut, npaKmuKym.

N3yueHne napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuenne pacipocTpaHEHHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpssMOnMHENHOE pacIpOCTPaHEHHUE CBETA B OJJHOPOAHOM cpene. JIyd cBeTa. ToYeuHbIN HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3akoHbI OTpakeHus ceta. [locTpoenne n3obpaxenuit B miockom 3epkaie. Chepuueckue 3epkana.

[Ipenomienue cBera. 3akOHBI IpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3arenb mpeaoMieHns. OTHOCUTENbHBIN MOKa3aTelb MPEJIOMIICHHS.
[TocTOSIHCTBO YacCTOTHI CBETA M COOTHOILIEHUE JUIMH BOJIH IIPU MEPEX0/I€ MOHOXPOMATUYECKOT0 CBETA Yepe3 TPaHUIly pasjesa JIByX ONTHUYECKUX
cpen.

Xon nyueit B npusme. Jucnepcus ceera. CioxHbI coctaB Oenoro cBera. LIBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroy noiaHoro BHyTPEHHETO OTPaXKeHHUS.

Cobwuparorue u paccenBaroniue JuH3bl. ToHkas grH3a. DOKYCHOE PAaCCTOSHUE U ONITHYECKAsk CUjla TOHKOW JIMH3bI. 3aBUCUMOCTDH (DOKYCHOTO
PacCTOSIHUS TOHKOU c(hepruecKoi JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIHHOTO MTOKA3aTeNsI MPEIIOMIICHHUS.

@opMya TOHKOU JIMH3BIL. Y BEJIUYECHHE, 1aBAEMOE JTUH30M.

Xoa nmyda, IpOMIENIIero JMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TiaBHOM ontudeckoi ocu. [locTpoenue n3obpaxeHHil TOUKU U OTpe3Ka
MpsIMO B cOOMpArOIIMX M pACCEMBAIOUINX JIMH3aX U UX CUCTEMaX.

OnTuueckue nmpubdopsl. Pazpemaromias cnocoOHocTs. ['11a3 kak onTudeckas cucreMa.

[Ipenenbr TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas onrtuka. UWutepdepenmus cBera. KorepeHTHble HUCTOYHHKH. YCIOBHS HAOMIOJEHUS MAaKCHMyMOB M MHUHHUMYMOB B
UHTEP(PEPEHIMOHHON KapTHHE OT JBYX KOI'€PEHTHBIX HCTOUHUKOB. [IprMepsl kKitaccuueckux HHTEP(EPEHIIMOHHBIX CXEM.

Hudpakius ceera. Judpakunonnas pemeTka. Y cioBrue HaOII0IeHUS TJIaBHBIX MAKCUMYMOB TP MaJCeHUH MOHOXPOMAaTHYECKOTO CBETa Ha
T(QPaKIUOHHYIO PEIIETKY.

[Honspuszanus ceera.



TexHuyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE MPOIECCHI: OUYKH, JyIa, MEpUCKOI, ¢oToamnmnapaT, MUKPOCKON, MPOEKIMOHHBIN ammapar,
MIPOCBETICHHE ONTUKHU, BOJOKOHHAS ONTUKA, TU(PPAKIIMOHHAS PELIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomMieHust CBETa.

HabmtoaeHue moiHoro BHyTpEeHHEro oTpakeHust. Mojiens CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX IIYYKOB Uepe3 MIOCKOMAapaIeIbHYIO IIJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB H300paKEHUIA B JIMH3AX.

Moaenu MUKpPOCKOIIA, TEJIECKOA.

Hab6mronenue untepdepeHym cBera.

Haburoienne 11BeTOB TOHKUX MJIEHOK.

Habmonenue nudpakuuu ceera.

N3yuenue nudpakinoHHON perEéTKY.

Habmonenue nuppakiMOHHOTO CIIEKTPA.

HaGmonenue aucnepcun ceTa.

HabmroneHue nonspusanuu cBeTa.

[IpumeHneHue MoaIpoUI0B JIJIsl U3yUEHUSI MEXaHUYECKUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomut, npaKkmuKym.

N3mepenue nokaszaresns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSTHHS OT BEIIECTBA (HA MPUMEpE KUAKHUX JINH3).

N3mepenue poKyCHOro pacCTOSIHUS pacCeUBAIOIINX JIMH3.

[Tonmyuenue n300pakeHHs B CUCTEME M3 IJIOCKOTO 3epKaja U JIMH3BL.

[Tonyuenue nzodpaxeHust B cUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TenecKOMMUeCKUX CUCTEM.

Habmonenne nudpakuun, nHTEpPEPeHINN U MOJISIPU3AINN CBETA.

N3yueHue nonsipuzanuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH IUAJIEKTPUKA.

Nzydenune naTephepeHIInm Ja3epHOT0 N3TYUCHHS Ha IBYX IIENSX.

Habmonenue nucnepcum.

Habmonenune u nccrnenoBanmne JUQpakKInOHHOTO CIEKTPA.

N3mepenune nimHbl CBETOBOM BOJIHBI.

[TonmyuyeHne crieKTpa U3IIydeHHs CBETOINO/a TIPH MOMOIIN AU(PPAKIIHOHHON PEHIETKH.

Pa3znen 6. OcHOBBI crienMaJIbLHONH TEOPUU OTHOCHUTEIBLHOCTH.

I'paHnLIBI IPUMEHUMOCTH KIACCUYECKON MEXaHUKHU. [10CTymaTel cienalbHON TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOI uHTepBan. [IpeoOpazoBanusi Jlopenna. YcnoBue npudrMHHOCTH. OTHOCHUTENBHOCTH OJAHOBPEMEHHOCTH.
3ameneHe BpEMEHU U COKpAIlleHHUE AJINHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIbCOM PENIITUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOS.

TexHuueckue ycTpoicTBa U TEXHOJOTUYECKHUE MPOLECCHI: CITYTHUKOBBIE IPUEMHUKH, YCKOPUTEIH 3aPSAAKEHHBIX YACTHUL.

YdeHn4ecKkuil SKCTIIEPUMEHT, TabopaTopHbIe pabOoThI, MPAKTUKYM.



Omnpenenenre UMIyJIbCa U SHEPTUN PEISATUBUCTCKUX YacTHIL (110 GoTorpadusmM TPEKOB 3apsSKEHHBIX YACTHI] B MArHUTHOM TIOJIE).

Pa3nes 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapHo-601H0601 Oyanu3m.

PaBHOBeCHOE TEIIOBOE M3IIydyeHHUE (M3Ty4eHre a0COIIOTHO YEPHOTO Tena). 3akoH cMmeieHust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otosdpdexr. Ombitel A. I'. CroneroBa. 3akoHbl (oTorddexra. YpaBHenue OifHmrerHa 111 (otorddekra. «KpacHas rpaHuna»
dboTtorddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JIaBJICHHE CBETA HA a0COJIIOTHO MOTJIOIIAOUIYIO0 M a0COIIOTHO OTPaXKarollyto moBepxHocTsb). OnbiTel I1. H.
JleGenena.

BonnoBbie cBoiictBa yactuil. Bonubsl ne bpoiinsa. J{nuHa BomHbl e bpoins u pazmepsl 00nacTy JTOKaTU3alldy ABMKYIICHCS YaCTHIIBL.
KopnyckynspHo-BoaHoBOM AyanusM. Judpakius 31eKTpOHOB Ha KpUCTaJLIaX.

Crnenuduka n3mepenuit B Mukpomupe. CootHoleHus Heonpeaenénnoctei I elizendepra.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTMUECKHE MPOLECChI: CIIEKTPOMETP, (POTOINEMEHT, (POTONATUUK, TYHHEIbHBIH MUKPOCKOI, COJTHEUHASI
Oarapesi, CBETOAMO,.

emoncmpayuu.

@010 PeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETo GoTodddeKra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TIOJIYTIPOBOJHUKOB OT OCBEILEHHOCTH.

Cseroano.

Conneunas Oatapes.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npaKkmuxym.

HccnenoBanue potopesucropa.

N3mepenue nocrosinnoi [1nanka Ha ocHoBe uccienoBanus Gorodddexra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pE3 CBETOAMO/ OT HAIPSHKCHMUS.

Tema 2. @usuxa amoma.

OnbITHI IO UCCNIEOBAHUIO CTpoeHus aToMa. [lmanerapuas mogens atoma Pesepdopaa.

[octynatet bopa. U3zny4yenne u noriomienue GOTOHOB MPH MEPEX0Ie aTOMa C OJHOTO YPOBHS SHEPTHH Ha IPYTOH.

Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aToMa BOJIOPOJa.

CrioHTaHHOE U BBIHYKJIEHHOE U3TyueHue ceta. Jlazep.

TexHu4yeckue ycTpoHCTBA U TEXHOJIOTHYECKHUE MPOIIECCHI: CIIEKTPaIbHBINA aHAIN3 (CIEKTPOCKOIT), 1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopaenb onbiTa Pesepdopna.

Habnronenue nuHelyaTbIX ClIEKTPOB.

YCTpoKCTBO U IEUCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Onpenenenue JJIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKyM.

HabGmronenue nuHeiyaToro crexkTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOTO BOJOPO/Ia U U3MEPEeHHe MoCcTosiHHOM Punbepra.

Tema 3. Qusuxa amomHo20 A0pa U I1EMEHMAPHBIX YACHUY,.



Hyxmonnas moxaens snpa ['elizen6epra—Banenko. 3apsin sapa. MaccoBoe uucio siapa. M30Tormsl.

PagunoakTuBHOCTB. Anb(da-pacnaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amMma-u3nydeHue.

3aKOH paIMOaKTUBHOTO pacnaja. PanqnoakTuBHbIE H30TOIBI B Tpupoie. CBOIICTBA HOHU3UPYIOILIETO U3TyYeHUs. BiausHue paanoakTHBHOCTH
Ha JKuBbIe opranu3Mel. EcrecTBeHHbIH (oH n3mydyenus. Jlozumerpus.

DHeprus cBA3M HYKJIOHOB B sifjpe. S nepHblie cuibl. JlepexT maccol siapa.

Snepubie peakuuu. [lenenue u cunte3 suep. SnepHsie peakTopbl. [Ipobiembl ynpaBiasieMOro TepMOSAEPHOIO CHHTE3a. DKOJIOTMYECKHUE
ACMEKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

MeTobpl pETUCTPAaLMK U UCCIIEOBAHUS SIIEMEHTAPHBIX YACTHII.

@dyHIaMeHTalbHbIe B3aUMOJIeHCTBUS. baproHbl, Me30HbI U JentoHsl. [IpencraBinenue o CrangaptHoil Moaenu. KBapk-ritooHHas MOJENb
aJpOHOB.

®usuka 3a npenenamu CtannaptHoi mojenu. TEémMHast MaTepust U TEMHas SHEPIHsL.

EnuncTBO (DM3nueckoit KapTHHBI MUpA.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHI: JTO3UMETp, Kamepa BuiibCOoHa, SIAEPHBIN pEeakTop, TEPMOSAEPHBIN peakTop,
aToMHast 60M0a, MarHUTHO-PE30HAHCHAsI TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomsl, npaKmuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paaroakTUBHOIO (JOHA C UCIIOJIB30BAHUEM JI03UMETpA.

W3ydenue noriolieHus 6eTa-4yacTULl aTFOMUHHEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMHUM M aCTPOPU3UKH.

Otanbl pa3BUTUS acTpoHOMHHM. [IpukiagHOEe M MHPOBO33pEHUYECKOE 3HAYeHHWE ACTPOHOMHH. I[IpHUMEHMMOCTb 3aKOHOB (U3UKU IS
0OBACHEHHS IPUPOJIBI KOCMUYECKHX OOBEKTOB.

MeToab! acTpOHOMHUYECKUX HccieoBaHuil. CoBpeMeHHbIE ONTHYECKUE TEIECKOIbI, paJH0TEIeCKOIbl, BHEATMOC(EpHast aCTPOHOMHSL.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

Conneunas cucrema.

Comnne. Conneunast akTUBHOCTh. McTounuk snepruu ComnHIla v 3BE3/1.

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU. [luarpamma «CIEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3/bI INIABHOM IOCIEA0BATEIbHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3]1 IJIaBHOM IMOCHeoBaTeIbHOCTU. BHyTpeHHee cTtpoenue 3B€31. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKACHNUHN U 3Boaonnu CoslHLA U 3BE311. DTambl KU3HU 3BE3 L.

Muneunsiii [TyTe — Hama [Nanaktuka. [lonoxenne u neuwxenue Connua B ['anaktuke. Tunbl ranaktuk. PaguoranakTiuku u kBa3apbsl. YEpHble
JBIPBI B IPax rajlakTHK.

Bcenennas. Pacmpenue Beenennoii. 3akon Xa66ma. Paz0eranue ranaktuk. Teopus bosnbiioro B3peiBa. PenukroBoe usznydeHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo0aeMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmonenus 3B€3qH0T0 Heba HEBOOPY)KEHHBIM TJIA30M C MCIOJIH30BAHUEM KOMITBIOTEPHBIX MPHJIOKEHHUHA JUISI ONPEIeIICHUS TOJI0KCHHUS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHbIE c03Be3/1usi CeBEepHOrO MOIYLIApUs U SIPKUE 3BE3/BI.

Habumonenus B Teneckon JIyHsbl, IUIaHET, TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nyecKuii MPaKTHKYM.



CrniocoObl u3MepeHus: GU3NYECKUX BEIMYUH C HUCIIOJIb30BAHMEM AHAJIOTOBBIX U LU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX
JTATYMKOBBIX CUCTEM. AGCOIIOTHBIE U OTHOCUTEINIbHBIE TIOTPEIIHOCTU U3MepeHH (pr3nyeckux BenuuuH. OleHKa TpaHuLl OrPEeIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHU, UCCIETOBAaHUM 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH, MPOBEPKa MPEUIOKEHHBIX TUIOTe3 (BHIOOP M3
paboT, ONMCaHHBIX B TEMAaTHUECKUX pa3zienax «YUeHHYeCKUN SKCIIEPUMEHT, J1a00paTOpHbIe pabOThI, IPAKTUKYMY).

O0o01maruiee NOBTOPEHME.

OO6oOmenne u cucTeMaTH3alMs CoOJepXkKaHus paszfaenoB kKypca «Mexanukay, «MonekymspHas (u3nka U TePMOAMHAMHUKAY,
«OnexktponuHamuka», «Konebanus u BoiHBD), «OCHOBBI CIEHUATbHON TEOPHUH OTHOCUTENbHOCTHY, «KBaHTOBas ¢u3uka», «DIEeMEHTHI
aCTPOHOMMHU U aCTPODUIUKI.

Ponb ¢pusuku u acTpOHOMHUY B 9KOHOMHUYECKOM, TEXHOJIOTHIECKOM, COIMATBLHOM U ATHYECKON chepax MesaTeTbHOCTH YeJI0BEKa, POJIb U MECTO
(¢U3MKM M aCTPOHOMHM B COBPEMEHHOW HAay4YHOM KapTMHE MMpa, 3HAUEHUE OIMCATEIbHOM, CHCTEMAaTU3UPYIOLIEH, OOBSICHUTENBHOU WU
MIPOrHOCTUYECKON PYHKIMM PU3NYECKOM TEOpUHU, POJIb (PU3HUECKON TEOPUH B POPMUPOBAHUH IIPEJICTABICHUN O (PU3NUECKON KapTUHE MUPA, MECTO
(bu3n4ecKoil KapTUHBI MUpa B OOIIEM PsILy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUH O IPHpOIE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenue kypca ¢uszuku yriayonéHHoro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ y4ETOM COAEPIKATENIBbHBIX MEXIPEIMETHBIX CBS3€H ¢
KypcamMH MaTeMaTHKu, OMOJIOTMH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nOHAMUA, C6A3AHHBIE C UZYUEHUEM MENO008 HAYYHO20 NO3ZHAHUA: SBICHNUE, HAyYHBIN (PaKT, Tunoresa, pusnyeckas
BEJIMYMHA, 3aKOH, Teopus, HaOJIOJEHHE, IKCHEPUMEHT, MOJEIMPOBAHMUE, MOJENb, U3MEPEHHE, MOTPEIIHOCTH H3MEPEHHM, HU3MEpHUTENIbHbIE
npubopsl, nudposas saboparopusi.

Mamemamuka: peuieHHe cUCTeMbl ypaBHeHUU. TpuroHomerpuueckue (QYHKIUU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOPHI M MX MPOEKIMU HA OCH KOOPAMHAT, CIOXKEHHE BEKTOpOoB. [Ipon3BOAHbIE 37€MEHTapHBIX (YHKIUH.
[Ipu3naku no00us TPeyroabHUKOB, ONIPEIeICHHE IUIOLIaAN IVIOCKUX GUryp u o0béma Ted.

Buonozua: >nextpuyeckue SBIECHUS B JKUBOW NpHUpoOje, KosebaTelbHble ABWKEHHMS B KUBOW IMPHUPOJE, SKOJOTMUYECKHE PUCKU TIPH
MIPOM3BOJICTBE 3JIEKTPOIHEPTUH, HIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPY’KaIOLIeil cpesibl, yIbTpa3ByKoBasi AUarHOCTUKA B MEAMIIMHE, ONTHYECKHE
SIBJICHUS B KMBOW ITPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAJIMUECKAsl CTPYKTypa TBEPABIX TE€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKON pEmIETKH,
CHEKTPaJIbHBINA aHAU3.

TI'eozpaghusa: marauTHBIE TIOTIOCA 3€MITH, 3aJIE)KW MAarHUTHBIX Py, POTOCHEMKA 36MHOM MMOBEPXHOCTH, cericMorpad.

Texnonozua: NpPUMEHEHHWE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHMWTOB, 3JIEKTpOJBUTaTeNb SKoOM, TreHepaTop NEPEeMEHHOro TOKa,
WHAYKIUOHHAS TI€Yb, JUHHUM DJIEKTpOIepeaad, d3JeKTPOJIBUTATENb, pajgap, pPaguoNpuéMHHK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
yJIBTPa3ByKOBas IMarHOCTUKA B TEXHUKE, TPOEKLIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA, COJTHEUHas OaTapesi, CITyTHUKOBBIE IPUEMHUKH, sAepHast
SHEPreTHKA U SKOJOTMYECKHE aCleKThl €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOTPAMMBI 110 @U3UKE HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUAIIMYHOCTHBLIE PE3VIJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUs yuyeOHOro mpeamera «PHU3MKa» MODKHBI OTpaXkaTb T'OTOBHOCTh M CIIOCOOHOCTH OOYyYaroIuxcs
PYKOBOJICTBOBATbCS C(HOPMHUPOBAHHOM BHYTPEHHEHM IO3UIMEH JMYHOCTH, CHUCTEMON LEHHOCTHBIX OpPUEHTAlUi, MO3UTHBHBIX BHYTPEHHHMX
yOexXIeHH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IIEHHOCTSM POCCHUICKOrO OOIIECTBA, pAaCIIMPEHUE )KU3HEHHOTO OIBITA U ONbITA JACATEIbHOCTU B
MpoLecce peaan3aii OCHOBHBIX HAIIPaBICHU BOCIIUTATEILHON €SI TEIbHOCTH, B TOM YHCIIE B YACTH:

rPakJIAHCKOI0 BOCIIMTAHMSA:

®  c(hopMHUPOBAHHOCTh IPaXKTAHCKOM MO3UIIMK 00YYaIOIIErocs Kak akTUBHOTO U OTBETCTBEHHOT'O YJIeHa POCCUIMCKOro OOIIECTBa;

® [PUHATHE TPAAULMOHHBIX O0IIEUYETOBEUECKUX T'YMaHUCTHYECKUX U IEMOKPATHYECKUX [IEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpecax TIpaKAaHCKOro OOIIEeCTBa, Y4acTBOBATh B CaMOYIPABIECHUU B

00pa3oBaTeNbHON OpraHU3aliH;

®* yMEHHE B3aUMOJCHCTBOBATH C COLIMAIbHBIMUA HHCTUTYTaMHU B COOTBETCTBHHU € UX (DYHKUHUSMHU U HA3HAUEHUEM;

® TOTOBHOCTb K T'yMaHHUTapHOMN U BOJOHTEPCKOM AEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:
®  cpOopMHPOBAHHOCTh POCCUHCKON I'pakJaHCKON MJIEHTUYHOCTH, TaTPUOTU3MA;
® [IEHHOCTHOE OTHOLIEHHE K rOCYJapCTBEHHBIM CUMBOJAM, JOCTUKEHHUSIM POCCUMCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
® c(hopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MTOBEICHUS;
®  CIIOCOOHOCTbH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHNUS, OPHEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,
B TOM YHCJIE B JESITEIbHOCTH YUYEHOTO;
® OCO3HAHHME JIMYHOTO BKJIaJ[a B IOCTPOEHHE YCTOMYUBOrO OyayIIEro.
3CTeTHYECKOT0 BOCIIMTAHMSA:
®  3CTETHYECKOE OTHOLICHHE K MUPY, BKIIIOYast 3CTETUKY HayYHOI'O TBOPUECTBA, IPUCYIIETO (PU3HUECKON HayKe.
TPYAOBOI0 BOCTIMTAHHUS:
® HHTEpeC K Pa3IM4HbIM chepaM npodhecCHOHATBLHON AEATEIIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM € (PU3UKOM M TEXHUKOM, yMEHUE COBEpLIATh
OCO3HaHHBIN BbIOOP Oyay1iei mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBbI;
® TOTOBHOCTH M CIIOCOOHOCTB K 00pa30BaHHIO U CaMOOOPa30BaHUIO B 00JaCTH (PM3UKU Ha MPOTSHKEHUU BCEH HKU3HU.
IKOJIOTUYECKOI0 BOCTIMTAHMSA:

® cpOopMHUPOBAHHOCTH FKOJIOIMYECKON KYJIbTYPbI, OCOZHAHUE INI00ATBHOTO XapaKTepa HIKOJIOTHUECKUX MPpooieMm;

® [UIAHMPOBAHHUE U OCYIIECTBIEHUE JICHCTBUI B OKpY’KaIOIIEH cpe/ie Ha OCHOBE 3HAHMs LeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

®  pacIIMpEHHUE OIBITA IEATEIILHOCTH SKOJIOTMYECKON HAMPAaBIEHHOCTH HA OCHOBE UMEIOIUXCs 3HAHUM 10 (hU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:
® cpopMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3MUECKON HAYKH;
® OCO3HAHHWE IIEHHOCTH HAay4YHOM JEsTeIbHOCTH, TOTOBHOCTb B NIpOLECCe U3y4YEeHUs (PU3UKKU OCYILIECTBISATh IMPOEKTHYIO |
MCCIIEIOBATEIIBCKYIO ACSITEIbHOCTh NHAMBUAYAIBHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIBTATbBI

I[lo3naBaTebHBbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSTENILHO (hOPMYIUPOBATH U aKTYAJIM3UPOBATH MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

OINIPEACIIATD LENHN ACSITEIbHOCTH, 3aJaBaTh IIapaMETPbl M KPUTEPUH UX NOCTHKECHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B PACCMAaTPUBAEMBIX (DU3UYECKHX SIBICHUSX;

pa3pabatbIBaTh IJ1aH peuieHus MpoOaeMbl ¢ Y4ETOM aHAJIM3a UMEIOIIMXCSl MAaTepHaJIbHBIX U HEMAaTepHAIbHBIX PECYPCOB;

BHOCUTB KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKU MOCIECCTBUN NEATEIbHOCTH;
KOOPJIMHHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBHIX PEAIbHOTO, BUPTYATbHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIICHUE IPU PEIIEHUH KU3HEHHBIX MPOOIeM.

ba3oBble ucciaenoparelbcKue AeiicCTBHS:

BJIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KITFOUYEBBIMH MOHITHIMHI U METOIaMU (PU3UYECKON HAYKU;

BJIIJICTh HaBBIKAMHU Y4YEOHO-MCCIIEIOBATEILCKOM M TPOCKTHOM JEATEIHHOCTH B 00MacTH (DU3MKU, CTIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEILHOMY MTOMCKY METOJIOB pelIeH s 3a1a4 (U3NYECKOTO COACepkKaHU, MPUMEHEHHUIO PA3TUYHBIX METOI0B TTO3HAHHS,

BIIAJICTh BHJIAMH JICSITEIIBHOCTH TI0 MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIlid, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IUIHBIX
y4eOHBIX CHUTYAIUsIX, B TOM YHCIIE TIPU CO3JaHUH YI€OHBIX MPOESKTOB B 00JIACTH (PU3UKH;

BBIABJISITh TPUUMHHO-CIIEACTBEHHBIE CBSI3M M aKTYyaJIM3UPOBATH 3a7ady, BBIIBUIATh THIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTBhI IS
JI0KA3aTeNIbCTBA CBOUX YTBEPKICHHM, 3a/1aBaTh [TApAMETPbI U KPUTEPUU PELLIECHUS,

AQHAJIM3UPOBATh IOJYYECHHBIE B XOJI€ PEIICHUSA 3aJa4d PE3yJbTaThbl, KPUTUUECKU OILICHUBATH HMX JOCTOBEPHOCTH, MPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYyIUPOBATH COOCTBEHHBIC 3a/1a4U B 00pa30BATEIHHOM IEATETLHOCTH, B TOM YUCIIE MPU N3YYEeHUN (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIHN OIIBIT,

YMETh NEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATETLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTaTh HOBBIE UJEH, TPEIaraTh OpPUTMHAIBHBIE OAXObI M PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PatGora ¢ undopmaunmeii:

BJIJICTh HAaBbIKAMM MOJyYeHUs WHPOpMalUU (U3NIECKOTO COAEPIKAHUSI U3 HICTOUHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIIHO OCYIIECTBIATh
MIOMCK, aHAJIN3, CHCTEMAaTU3aLMI0 U UHTEPIIPETALNIO HH(DOPMALIUY Pa3IMYHBIX BUAOB U (DOPM IIPEJICTABICHMUS;

OLIEHUBATh JJOCTOBEPHOCTb HH(OPMALINH;

HCIIOJIB30BAaTh CpPCACTBA HHq)OpMaHHOHHBIX U KOMMYHHWKAIIUOHHBIX TEXHOJIOTHH B PCIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX H
OpraHU3aIMOHHbBIX 3a/1a4 ¢ cOOII0IeHueM TpeOOBaHUN H)PrOHOMUKHU, TEXHUKH 0€30IacCHOCTH, THTHEHBI, pecypcocOepeKeHus, MPaBOBbIX
Y 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOI 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJAEP’KaHMs B pa3IMuYHBIX (QopMmarax ¢ yuyé€TOM Ha3zHaueHHUs MH(OpMaIM U LEIEeBOH ayAuTOpuUH,
BbIOMpasi ONTUMANbHYIO (DOPMY IPEICTABICHUS U BU3YyaIU3al1H.

KoMMyHHUKaTHBHBIe yHHBepcaJbHbIe Y4eOHbIe el CTBHA:



OCYLIECTBIIATH OOLIEHHE HA YpoKaxX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHMS C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U MCIIOJIb30BaTh MIPEUMYIIECTBA KOMaHIHOW M UHAMBHUYaIbHON paboThI;

BbIOMpATh TEMAaTUKY U METO/bI COBMECTHBIX AEHCTBUI ¢ yUETOM OOLIUX HHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WiIEHA KOJJIEKTUBA;
IIPUHUMATh L€ COBMECTHOM NEATEIIBHOCTH, OPraHU30BbIBATH U KOOPAMHHUPOBATH NEUCTBUS IO €€ NOCTHIKCHHUIO: COCTAaBJIATH ILIaH
NEeICTBHM, pacpeaensaTh poiu ¢ yu€TOM MHEHUN YYaCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOI paboTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KaX/I0T0 yYaCTHUKA KOMaH bl B OOIIMI pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBbIE IPOEKTHI, OLIEHNBATH UJIEH C TO3ULIMA HOBU3HBI, OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATErMYECKOe MOBEICHHE B PA3IMYHBIX CHUTYyallUsX, MPOSBIATH TBOPUYECTBO M BOOOpakeHUe, ObITh
VHULAATHUBHBIM.

PeryisiTuBHBIE YHUBEpPCAJbHbIE y4eOHbIe /1eiicTBUSA
Camoopranu3anusi:

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENBHYIO JNESATEIBHOCTh B 00MacTU (PM3UKU M ACTPOHOMHH, BBIABIATH MPOOJIEMBI, CTABUTH H
dhopmynrupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBISTh IUIAH PEIICHHs pacYETHBIX M Ka4eCTBEHHBIX 3a7ay, IUIaH BBIMOJHEHUS MPAKTUYECKOW paboThl C yuy€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3ZMOXXHOCTEH M MPENOYTECHUIN;

JIaBaTh OLEHKY HOBBIM CUTYalIMSIM;

pacuIupsITh paMK{ y4eOHOTO TIPEIMETa Ha OCHOBE JIMUHBIX MPEIOYTCHUIH;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHE;

OIICHUBAThH MPUOOPETEHHBIH OIIBIT;

croco6cTBOBaTh (YOPMUPOBAHUIO U TPOSBICHUIO IPYAMIUUA B 00JacTH (DU3HMKHU, MOCTOSHHO MOBBINIATH CBOW 00pa3oBaTENbHBIN H
KYJIbTYpPHBIN YPOBEHb.

CﬁMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

AaBaTb OUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTb, OHCHUBATL COOTBETCTBUC PC3YJIbTATOB LECIIAM;

BJIa/IETh HABBIKAMU MO3HABATENbHOMN pehIeKCUU KaKk OCO3HAHUSI COBEPIIAEMbIX JEHCTBUI U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YTHTATOB
1 OCHOBaHMI;

UCTION30BaTh MPUEMBI pedICKCUH JIJIS OLIEHKU CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMCTb OLICHUBATDb PUCKH U CBOCBPECMCHHO NPUHUMATDL PCHICHUA 110 UX CHHUIKCHUIO,

MPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MIPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

IIPUHUMATDH C€6$I, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKU.

B nponecce nocTukeHHs JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS HpPOTrpaMMbl MO (U3MKE Ui YPOBHS CpEAHEro obmero obpa3oBaHus Y
00y4aroluXCcsl COBEPILIEHCTBYETCS SMOLIMOHAIbHbBIN UHTEIJUIEKT, IIPEANoaraoni copMrupoBaHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOLIET0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOIIMOHAILHOE COCTOSTHHUE, BUJIETh HAIPaBJICHUS Pa3BUTHs COOCTBEHHON
SMOLIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B cee;

CaMOpPEryJMpPOBAHUs, BKIIOYAIOLIETO CAMOKOHTPOJb, YMEHHME IPHUHMMATh OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTH
Q/IalITUPOBATHCS K IMOIIMOHAIBHBIM U3MEHEHHUSM U MPOSBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY



BHYTpPEHHEN MOTUBAIIMH, BKJIIOYAIOIIEH CTpEMIIEHHE K JOCTHKEHUIO LIETIH U yCTIeXy, ONITUMU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATD,
UCXOJs U3 CBOUX BO3MOYKHOCTEN;

SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMAaTh AMOLIMOHAIBHOE COCTOSTHUE APYTUX, YUYUTHIBATh €ro MPU OCYLIECTBIECHUU OOIIEHUS,
CHOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBICTPAWBATH OTHOLIEHMS C IPYTHMMH JIFOJbMHU, 3a00TUTHCS, TPOSBISATh HHTEPEC U
paspematbe KOH()IUKTHI.

[NPEAMETHBIE PE3VYJIBTATBI

K xonmy obyudenus B 10 knacce npeaMeTHble pe3yibTaThl Ha YIIyOJIEHHOM YpOBHE JOJDKHBI OTPaXaTh C(HOPMHUPOBAHHOCTH y OOYyYarOIIUXCs
YMEHUI:

MOHUMATh POJIb (PU3MKKM B SKOHOMHUYECKOH, TEXHOJIOTUYECKOW, IKOIOTHMUYECKOH, COLMATbHOW M ITHUYECKOW cdepax OesTeIbHOCTH
YeJIOBEeKa, POJb W MeCTO (HM3MKM B COBPEMEHHON HAy4YHOW KapTUHE MHpa, 3HAYCHHE OIMCATEIbHOH, CHUCTEMAaTHU3UPYIOIICH,
OOBSICHUTENIBHOW M MPOTHOCTUYECKON (DYyHKIMI (PU3UUECKON TEOpHH — MEXaHMKH, MOJICKYJIApHONH (PU3MKH UM TEPMOAMHAMHKH, POJIb
¢uznueckoil reopun B GOpMHUPOBAHUHU MPEACTABICHUHN 0 GU3NYECKON KapTUHE MUPA;

pa3nuyarh yCIOBHs NMPUMEHUMOCTH MoJenell (U3NUEeCKUX Tel M MPOLECCOB (SBJICHUIT): MHEpLUANbHAs cUcTeMa OTcuéra, aOCOIIOTHO
TBEp/OE TENO, MaTepuaibHas TOUKa, paBHOYCKOPEHHOE ABM)KEHHE, CBOOOHOE MajieHne, adCONIIOTHO ynpyras fedopmaiius, abCOIOTHO
ynpyroe u abCOJIOTHO HEYINPYroe CTOJIKHOBEHHs, MOJIENU Ta3a, KUAKOCTH U TBEPAOro (KPHCTAIIIMUECKOr0) Tella, MJCalIbHBIA Tras,
TOUYEYHBIN 3apsijl, OTHOPOAHOE DJIEKTPUUECKOE TOJIE;

pa3nuyarh ycIOBHs (TpaHUIIbI, 00JACTH) MPUMEHUMOCTH (U3MYECKHUX 3aKOHOB, MOHMMATh BCEOOLIMH XapakTep (yHIaMEHTalIbHBIX
3aKOHOB U OIPaHUYEHHOCTh UCTOIb30BAaHMUS YaCTHBIX 3aKOHOB;

aHaU3UpOBaTh M OOBACHATH MEXaHMYECKHE TIPOLECChl W SBJCHHUS, HUCIOJb3Yys OCHOBHBIC IOJOXEHHS W 3aKOHBl MEXaHUKHU
(OTHOCUTETBHOCTh MEXaHWYECKOTO IBMKEHHS, (POpPMYJIbl KHHEMATHUKH PaBHOYCKOPEHHOI'O JBMKEHUS, npeoOpa3oBanus ["amumnes s
CKOPOCTH M IIepEMEILEHNS, 3aKOHbI HbI0TOHA, MPUHIMI OTHOCUTENBHOCTH [ 'anuiies, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI COXPaHEHMSI
HMITYJIbCA U MEXaHUYECKOM 3HEPTUH, CBA3b pabOThI CUJIBI C N3MEHEHNEM MEXaHUYECKOI SHEPIUH, YCIOBUS PaBHOBECHS TBEPAOIO Tela),
Opd 3TOM HCHOJb30BATh MaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIOBHUS TMPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB:
npeoOpaszoBanuii ['anmuiies, BTOporo u TpeTbero 3akoHoB HbI0TOHA, 3aKOHOB COXpaHEHUs UMITYJIbCAa U MEXaHMYECKON dHEpruu, 3aKoHa
BCEMUPHOI'O TATOTEHUS;

AQHAIM3UPOBATHh U OOBSICHATH TEIUIOBbIE MPOLIECCHI U SBJICHUS, UCOIb3Ys OcHOBHBIE MosioxkeHnss MKT u 3akoHBI MOJIEKYIISIpPHON (U3HUKH
U TEPMOJIMHAMUKU (CBSI3b AABICHUS UJCATBHOIO I'a3a cO CpeHEN KNHETUYECKON SHEPTUel TeMI0BOr0 IBUKEHUS U KOHLIEHTpAIlUel ero
MOJIEKYJI, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpeAHEM KHHETHYECKOW 3HEprued TEeroBOrO JBM)KEHHUS €r0 4YacTUll, CBA3b JaBJICHUS
UACAIBHOIO Ta3a C KOHIIEHTpalMel MOJEKyJl M €ro TeMIleparypod, ypaBHeHue MenneneeBa—KnanelipoHa, mnepBblii 3aKoH
TEPMOJMHAMUKY, 3aKOH COXPAHEHHs YHEPIUH B TEIUIOBBIX MPOIIECCAX), MPU 3TOM HCMOIb30BaTh MaTEMaTHUECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBHs IPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—KuanelipoHna;

AQHAJIN3UPOBATH U OOBSACHATH AIEKTPUUECKUE SBIICHHUS, HCIIOIb3YsI OCHOBHBIE IOJI0KEHHSI M 3aKOHBI 3JIEKTPOIUHAMUKY (3aKOH COXPaHEHMUSI
AJIEKTPUYECKOTO 3apsA/ia, 3aKoH KyJloHa, IOTEeHINaNbHOCTh 3JIEKTPOCTaTUYECKOTO MOJIsA, IPUHLUI CYNIEPIIO3ULIMN MIEKTPUIECKUX TOJIEH,



MIPH ATOM YKa3bIBasl yCJIOBHUSI IPUMEHUMOCTH 3aKkoHa KyloHa, a Takke MpakTUYeCKH Ba)KHbIE COOTHOLIEHUS: 3aKOHbI OMa /ISl ydacTka
LeNH U JUTs 3aMKHYTOH 3JIEKTpUYecKo# 1emnu, 3akoH J[xoyns—Jlena, npasuna Kupxroga, 3akonsl @apazaes 11 JEKTPOIN3a);
ONMCHIBATh (PU3NYECKHUE MPOLIECCHI U SIBJICHMSI, UCIIOB3YS BEJIMYUHBI: NEpPEMEIIEHIE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI
TEJ, CUJla, MOMEHT CHJIbl, JaBJICHHE, NMOTCHLMAIbHAs HHEPIus, KUHETHYECKas HSHEeprus, MeXaHUuecKas >Heprusi, paboTa CHIIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHNUE, CUIIa TSHDKECTH, CUJIa YIIPYTOCTH, CUjla TPEHUS, MOIIIHOCTh, SJHEPIHsl B3aUMOACHCTBUS Tena ¢ 3eMIEH
BOJIM3K €€ TOBEPXHOCTH, SHEPrUsl YIpyroi aedopManuu npy>XHHbI, KOJIUUYECTBO TEIUIOTHI, aOCOIIOTHAs TeMIlepaTypa Tena, padora B
TEPMOJMHAMUKE, BHYTPEHHSSI SHEPTUs UJIeaIbHOI0 OJHOATOMHOI'O ra3a, paboTa UeaJbHOro ra3a, OTHOCUTEIbHAs BIaXKHOCTh BO3yXa,
KIIJ] naeanpHOro TEIIOBOTO ABUraTElNs; IEKTPUYECKOE 110JI€, HANPSKEHHOCTD 3JIEKTPUUECKOI0O OIS, HANPSKEHHOCTD 1011 TOYEYHOTO
3apsa WM 3apsHKEHHOrO Ilapa B BaKyyMe€ M B JUDJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATHUECKOIO IOJsl, Pa3sHOCTh MOTEHIHAJIOB,
ANEKTPOABIIKYILAs CUJIA, CUJIA TOKA, HANPSIKEHUE, MOLIHOCTh TOKA, AJIEKTpUYecKasi EMKOCTb INIOCKOTO KOHIEHCATOPa, COIPOTUBIIEHUE
y4acTKa LEMU C MOCIe0BaTeNbHBIM U NapaUIeIbHBIM COEIMHEHUEM PE3UCTOPOB, SJHEPTHSI AJEKTPUUECKOTO MOl KOHJIEHCATOPa;
O0BSICHATH OCOOEHHOCTHU NMPOTEKAHUs! (PU3NUECKUX SBJICHUN: MEXaHUYECKOE JIBI)KEHHUE, TEIJIOBOE ABMYKEHHE YACTHIL BELLIECTBA, TEIIOBOE
paBHOBeCHE, OpOYHOBCKOE JBIKEHHUE, AUPPY3Us, HCIIapEHNE, KUTICHUE U KOHJIEHCAIus, [IJIaBI€HUE U KPUCTAIIM3allisl, HAIPaBICHHOCTh
TEIUIONEPEIAauH, MIEKTPU3ALHNA TEN, SKBUIIOTEHIIMAIILHOCTD TIOBEPXHOCTH 3apSKEHHOIO IIPOBOHUKA;

IPOBOAUTH HUCCJIEI0OBAaHUE 3aBUCUMOCTH OJHOM (PM3MYECKOHN BEJIMYUHBI OT JPYrOoW C MCIOJB30BAHUEM MPSIMBIX U3MEPEHUN, IPU 3TOM
KOHCTPYUPOBaTh YCTaHOBKY, (PMKCHPOBATh PE3YJbTAThl MOJyYEHHON 3aBUCUMOCTH (PM3UUECKUX BEIUYMH B BHUJE TPapUKOB ¢ y4ETOM
a0COTIOTHBIX MOTPENIHOCTEN U3MEPEHNUH, 1eTaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BaHUS;

HPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BETUUMH, IPU 3TOM BBIOMPATh ONTUMAJIbHbIN METO/I U3MEPEHHUS, OLICHUBATh A0COJIIOTHBIE
Y OTHOCHUTEJIbHBIE IOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMI;

HPOBOJUTH OMBITHI 10 MPOBEPKE MPEATOKEHHOM T'MIOTE3bl: INIAHUPOBATh HKCHEPUMEHT, COOUpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY,
aHAJIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTAaThl U JI€NaTh BHIBOJ O CTATyCE MPEAI0KEHHON TMIOTE3bI;

coOuroaTh MpaBuiia 0€30MacHOro TpyAa MPU MPOBEAECHUHU MCCIEOBAHUN B paMKax yu4eOHOTO 3KCIepUMEHTa, MPAKTHKyMa U y4yeOHO-
UCCJIEIOBATENbCKOM U MMPOEKTHOMN AESITEIbHOCTH C UCIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U 1a00PaTOPHOrO 000py10BaHUS;
pewaTh pacy€THbIE 33J]a4u C BHO 3a/laHHON M HESBHO 33JJaHHOM (pru3nueckoi MOJIeNbI0: HA OCHOBAaHUM aHAJIN3a YCIOBUS 0OOOCHOBHIBATh
BBIOOp (M3HMYECKON MOJenu, OTBEYarolmed TpeOOBaHWAM 3alaud, NPUMEHSTH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH H IIOCTYJIAThI
($u3NYeCKUX TEOPHU MPU MCIOJIb30BAaHMM MaTEeMaTHUYECKUX METOAOB pPEIIeHUs 3a/1ad, IPOBOJUTh PAcYEThl HA OCHOBAaHHM MUMEIOIUXCS
JTAaHHBIX, aHATTM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METObI PELICHUS C YUETOM MOTYUEHHBIX PE3YJIbTaTOB;

pelaTh KaueCTBEHHbIE 33aJauu, TpeOyIole NPUMEHEHNs 3HAHUI U3 Pa3HbIX pa3/iesioB Kypca (U3MKH, a TaKKe MHTErpaluy 3HaHUN U3
JPYTHUX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA: BHICTPAUBATh JIOTHYECKYIO LIENIOYKY PACCYXJACHUN C OMOPON Ha U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUS OCHOBHBIX MPUHIMUIIOB PAOOTHI HW3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMUYECKUX MPOLIECCOB;

NPUBOJIUTH MIPUMEPHI BKIIA/1a POCCHICKUX U 3apYOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHUE MTPOIIECCOB OKPYIKAIOIIETO
MUDA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAM3UPOBATh M OLIGHUBATHh IOCIEACTBHS OBITOBOW M TPOM3BOJCTBEHHOW JEATENHHOCTH YENIOBEKA, CBSI3aHHON C (DHM3MYECKHMHU
npoleccaMy, ¢ MO3ULMH SKOIOTHYECKON Oe30MacHOCTH, MPEACTABICHUH O PALlMOHAIBHOM IPUPOAONOIb30BAHUH, a TAKKE Pa3yMHOM
MCIIOJIb30BaHUU JIOCTH)KEHUN HAYKH U TEXHOJIOTHH JUIsl JalbHENUIIETro pa3BUTHSI YEJI0BEYECKOT0 O0IECTBA;

IOPUMEHATh Ppa3iIMyHble CIOcOObl pPaboThl ¢ MH(pOpManue (U3NYECKOr0 COJAEpKAHUSA C MCIOJb30BAaHMEM COBPEMEHHBIX
UH(POPMALMOHHBIX TE€XHOJIOTHH, TIPH 3TOM HCIOJIb30BATh COBPEMEHHBIE MH(POPMALMOHHBIE TEXHOJIOTHU JUISA TIOMCKA, epepadOTKu U



MpenbsBICHUS YUYeOHONH M HAyYHO-NOMYJISIPHON HHQOpMAIUH, CTPYKTYPUPOBAHUS M MHTEpHpeTaluu MHGOpMaluu, MOJYyYEHHOU W3
pa3IUYHBIX MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIy4YaeMyl0 MH(POPMALMIO M OLEHHBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
HUMCIOIITUXCSL 3HaHHI>1, TaK U1 Ha OCHOBE aHaJIn3a UCTOYHHKA I/IH(bOpMaHI/II/I;

HPOSIBJIATH OPTaHU3AIMOHHBIC U MTO3HABATEIbHBIE YMEHHS CAMOCTOSITEIBHOIO MPUOOPETEHHUS HOBBIX 3HAHUHN B MPOLIECCE BBIOIHEHUS
MPOEKTHBIX U Y4eOHO-MCCIIEOBATENLCKUX PadoT;

paboTaTh B TPYIIE C HUCHOJHEHHWEM Ppa3IUYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBaTh PabOTy TIPYIIBL, PALMOHAIBHO PACHpPEACIATH
ACATCIIBHOCTD B HCCTAHAAPTHBIX CUTYalUAX, aICKBATHO ONCHHUBATH BKJIA] KAXKA0T'O U3 YYAaCTHUKOB I'PYIIIILI B PCIICHUEC paCCManHBaeMOﬁ
npoOJIeMbl;

IPOSBIISATH MOTUBALIMIO K OynyIiend npodeccuoHanbHOM NeSTEIbHOCTH 10 CIIEHHUAIbHOCTAM (PU3HKO-TEXHUYECKOTO MPOQUIIS.

K konHuy oOyuenus B 11 Knacce npeIMeTHbIE pe3yIbTaThl Ha yIiIyOJIEHHOM YPOBHE JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH y OOyUaIOIIUXCS
YMCHHMN:

HNOHUMATh POJIb (PU3UKHU B SKOHOMHUYECKON, TEXHOJIOTUYECKOH, COIIMATIBHON U ATUYECKON chepax AesTeIbHOCTH YeJI0BEKa, POJib U MECTO
(U3MKN B COBPEMEHHOI Hay4YHOUH KapTHHE MHpPA, pOJib aCTPOHOMUU B NMPAKTUYECKON AESITENbHOCTH YeJIOBEKa U JaJbHENUIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHHE OIMUCATEIbHOM, CUCTEeMaTU3UPYIOLIEH, OObSICHUTEILHOW M MPOTHOCTUYECKOH (DyHKIMHA (PU3NIECKOit
TEOPUU — DJIEKTPOJIUHAMUKY, CIEIIMAILHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (PU3UKH, POJIb (PU3HUECKON TeOpUH B (HOPMHUPOBAHUU
npezcTaBieHuil o Gu3nyeckoil KapTUHE MHUpa, MeCTO (PU3NUYECKON KapTUHBI MHpa B OOILEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX
MPEICTABICHUN O IPUPO/IE;

pa3nnyaTh YCJIOBUS NMPUMEHUMOCTH MOJeNel (U3UYECKUX TeJl M MPOLECCOB (SBJICHUIN): OJHOPOJHOE BJIEKTPUUYECKOE U OJHOPOJHOE
MarHUTHOE MOJsl, TApMOHUYECKUE KoJeOaHus, MaTeMAaTUYECKUN MasTHUK, WACAbHBIM MPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI,
U/iealbHbIN KonebaTeabHbIi KOHTYp, TOHKas JIMH3a, MOZIeJIei aToMa, aTOMHOTO sIJIpa U KBAHTOBOM MOJIENIN CBETA;

pasnuyaTh ycjaoBHUsS (TpaHMIIBI, 00JIACTH) MPUMEHUMOCTH (U3MYECKHUX 3aKOHOB, MMOHMMATh BCEOOUIMH xapakTep (pyHIaMeHTaIbHBIX
3aKOHOB M OIPAaHUYEHHOCTD UCIOJIb30BAaHMUS YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBACHATH JIEKTPOMArHUTHBIE IPOLECCHI U SIBICHUS, UCIIOJIb3YsI OCHOBHBIE MOJOXKEHHUS U 3aKOHBI AIEKTPOAUHAMUKH
U CIELUaJIbHONM TEOpUU OTHOCHUTEIBHOCTH (3aKOH COXPAaHEHHUs DJJIEKTPUYECKOro 3apsna, cwia Awmmepa, cuia JlopeHua, 3akoH
AJIEKTPOMarHUTHOM MHIYKIMH, ITpaBuiio Jlenua, csa3b O/]C caMOMHIyKIIMU B 3JIEMEHTE 3JIEKTPUUECKOH LIETH CO CKOPOCThIO U3MEHEHMUSI
CHJIBI TOKQ, IIOCTYJIAThI CIIEHUATIbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHA);

AQHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS, UCIIOJIb3YS MOJI0KEHHsI KBaHTOBOW (pu3uKu (ypaBHEeHUE DUHIITEHHA IS
¢doroaddexra, nepsriit 1 BTOpoi MocTynatel bopa, MpUHLIKI COOTHOLIEHUs HeomnpeaenEéHHocTel [eifzeHOepra, 3aKOHBI COXpaHEHHUs
3apsI0BOIO U MaCCOBOI'O YMCEJ M SHEPTUU B SACPHBIX PEAKIMSIX, 3aKOH paJUOaKTUBHOIO pacajia);

ONHUCHIBATh (PU3MUYECKHE TPOLECChl M SBJICHUS, HUCHONb3YsS BEJIMYMHBL: HANPsDKEHHOCTh AJIEKTPHUUYECKOTO TOJs, IMOTeHLUA
AEKTPOCTATUYECKOTO MO, Pa3HOCTh NOTEHLMAIOB, AIEKTPOABIKYINAs Crjla, MHAYKIUS MarHUTHOTO TOJIsl, MAarHUTHBIA MOTOK, cuja
Amnepa, UHAYKTUBHOCTb, 3JIEKTPOABIKYIIAsl CHUJIa CAMOMHIYKIIUHU, SHEPIUs MarHUTHOTO MOJISl IPOBOJHUKA C TOKOM, PEISTUBUCTCKHUIM
UMITYJIBC, TTOJTHAS] SHEPTHS, SHEPTHsI TTOKOS CBOOOIHOM YaCTHUIIBI, YHEPTUS M UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3aps sAApa, YHEPTHUs
CBSI3U 571pa;

OOBSICHATH OCOOCHHOCTH NPOTEKAHUs (PU3MYECKHX SBJICHUN: AIEKTPOMArHUTHAS HHIYKIWS, CAMOUHIYKIHS, pE30HAHC, HHTEp(epeHIINs
BOJIH, AU(paKIus, TUCHIepCUs, TOJHOE BHYTPEHHee oTpaxeHue, (potornextpuueckuit addekt (hotorddekr), anbda- u Geta-pacmasl
saep, raMMa-u3aydeHue saep, Gu3ndeckue IPUHIHUITEI CIEKTPAIBLHOTO aHaji3a U padoTHI J1a3epa;



OTIpeNIeNIATh HalpaBJIeHue WHAYKIIMHA MarHUTHOTO TIOJISl IIPOBOJHUKA C TOKOM, CHIIBI Amriepa u cvitbl JIopeHna;

CTPOUTH U300paXKEHHE, CO3/]aBaeMOe IIJIOCKUM 3€pKaJIOM, TOHKOM JIMH30M, U paCCUUTHIBATH €T0 XapaKTePUCTHKH;

MPUMEHSATh OCHOBOIIOJIATAIONINE aCTPOHOMHUYECKHE TOHATHUS, TEOPUU W 3aKOHBI JUTS aHau3a U OOBSICHEHUS (PU3NYECKHX MPOIIECCOB,
NPOMCXOAIINX B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEXKTaIaKTUIECKOH Cpeie; IBUKEHUSI HEOECHBIX TeJI, 9BOJIOLINY 3BE311 U BeenenHoii;
MIPOBOJIUTH MCCIICOBAHNE 3aBUCUMOCTEH (DM3NYECKUX BEJIMYUH C HCIIOJIB30BAHHEM IPSMBIX W3MEPEHUH, MPU 3TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (PUKCHpOBATh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (M3NYECKUX BEIMYUH B BHUJE I'padUKOB ¢ YYETOM aOCOJIIOTHBIX
MIOTPEIIHOCTEH M3MEPEHH, eTaTh BEIBOBI 0 pe3yJIbTaTaM UCCIICAOBAHMS,

IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BETUUMH, IPU 3TOM BHIOUPATh ONTUMAJIbHbIN METO/I U3MEPEHUS, OLICHUBATh A0COJIIOTHBIE
¥ OTHOCHUTEJIBHBIE OTPEITHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHHIA;

IPOBOJUTH OMBITHI 110 MPOBEPKE MPEATIOKEHHOM TMIOTE3bl: IUNIAHUPOBATh HKCHEPUMEHT, COOUPATh HKCIEPUMEHTAIbHYIO YCTaHOBKY,
aHAJTM3UPOBATh MOJTyYSHHBIE PE3yIbTATHI U JIeTaTh BBIBOJ O CTATYCE MPEITI0KESHHON THITOTE3HI;

OIUCBIBATH METO/IbI MTOJyYSHHsI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUI;

coOoaTh mpasmiia 0€30MacHOro TPyAa MPH MPOBEACHUHN HCCICOBAHNN B paMKaxX y4eOHOTO KCIIEPHMEHTA, MPAKTUKyMa U y4eOHO-
UCCIIEI0BATEIbCKON U MMPOEKTHOM JAEATEIbHOCTH C UCIOIb30BaHUEM U3MEPUTENILHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BaHMS;
pemaTh pacu€THBIC 33aa4d C SBHO 33/JIaHHOW W HESBHO 3a/laHHON (DPM3MYECKON MOJIENBbIO: Ha OCHOBAHMH aHAJIM3a YCJIOBHUS BHIOMPATH
¢u3nyeckue MoJeNu, OTBeYaroe TpeOOBaHUAM 3a/1a4uM, IPUMEHATh (POPMYJIbI, 3aKOHbI, 3AKOHOMEPHOCTH U MOCTYJAThl (PU3MUECKUX
TEOPH MPH HCIIOIB30BAaHUNA MATEeMaTHYECKAX METOJIOB PEHICHHUsS 3ajad, MPOBOAWTH PAcYEThl HA OCHOBAaHUHM HMMEIOUIMXCS JaHHBIX,
aHaJIM3UPOBATh PE3YJIbTAThI U KOPPEKTUPOBATH METO/IbI PELLICHUS C YUETOM MOJyUYEHHBIX PE3YJIbTaTOB;

pemaTh KadecTBEHHBIE 3a/1a4i, TPeOyroIue MPUMEHEHHS 3HAaHWI M3 Pa3HBIX Pa3lesioB Kypca (HU3MKH, a TaK)Ke MHTETPAIl 3HAHWHA U3
JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PACCYXKAECHUH C OMOpOil Ha U3yUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKHUE SIBIICHMUS,

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSCHEHHS OCHOBHBIX HPUHIMIIOB PaOOThl M3MEPUTENbHBIX MPUOOPOB, TEXHHUUECKUX
YCTPOWCTB M TEXHOJIOTHUECKUX MPOIIECCOB;

NPUBOJIUTH MPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHHUE MTPOLIECCOB OKPYIKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU M TEXHOJIOTHA;

aHAJIM3MPOBATh M OIICHUBATH IOCJIEACTBUS OBITOBOW M MPOM3BOACTBEHHOW [ESTENBHOCTH YEIIOBEKA, CBS3aHHOW C (PH3MYECKUMHU
IpoIecCaMy, C MO3UIMHA YKOJIOTUIECKON OE30MacHOCTH, MPEICTABICHUA O PAMOHAIBHOM MPUPOAONOIH30BAHNH, & TAKKE Pa3yMHOM
YCTIONIb30BaHUH JOCTHIKEHUH HAYKU M TEXHOJIOTHH IS TAIbHEUIIIEr0 pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

NPUMEHITh pPa3iMYHBIE CIMOCOOBI PabOThl ¢ WH(pOpManMe (U3NIECKOTO COJCPKAHUSA C HCIIOJB30BAaHHEM COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJOTHIA, PU 3TOM HCIOJIh30BaTh COBPEMEHHBIE WH(POPMAIIMOHHBIE TEXHOJOTUHU ISl TIOMCKA, MEepepadoOTKH |
NpeIbBICHUS Y9eOHOH M HAayYHO-TIOMYJSIPHOW HMH(GOpMAIMH, CTPYKTYPUPOBAaHUS M HWHTEpIpETald WH(POPMAINHU, TTOITYYCHHOU U3
Pa3MUYHBIX MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MOIyYaeMylo MH(OpMAIMIO M OICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIMXCS 3HAHHUH, TaK 1 HA OCHOBE aHAJIM3a HCTOYHHUKA HH(OPMAIIHH;

HPOSBIIATH OPTaHU3ALMOHHBIE U TIO3HABATEIbHBIE YMEHUSI CAMOCTOSATENIFHOTO NMPHOOPETEHNsT HOBBIX 3HAaHHH B MPOLIECCE BBITOTHEHUS
NPOEKTHBIX U Y4eOHO-MCCIIeI0BATEIbCKIX PadoT;

paboTaTte B TpyNIE C HMCHOJIHEHHEM PpAa3IMYHBIX COIMANBHBIX POJIEH, IUIAHUPOBATh pabOTy TpPYMIbI, PAlMOHAIBHO PACHPEACIATH
JeSITeIbHOCTD B HECTAHJAPTHBIX CUTYalUsX, aIEKBATHO OI[CHUBATH BKJIAJ KQXKIOTO M3 yYACTHUKOB IPYTIIHI B PEIICHHE pACCMAaTPHBAEMOI
po0JIEMBI;



*  TIPOSIBIISATH MOTHBAILIMIO K OyAyIIel IpoQecCnoHaIbHOMN NeSTENTbHOCTH MO CIEHATBLHOCTIM (PU3MKO-TEXHHYECKOTO MPOHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne HaumenoBaHue pa3aesioB U TeM

KoanuecTBo 4acoB

DJIeKTPOHHBIE (HM(PPOBHIE)

n/m | MporpaMmsl Bcero Kontpoabrvie | Iparrireckite o0pa3oBaTe/ibHbIE PeCypChl
padoThl padoThI
Pasznen 1. HAYUYHBIM METO/] TIO3HAHUS ITPUPO/IbBI
1.1 Hayunslit MeTO NO3HAHUS TPUPOBI 6 https://m.edsoo.ru/PCIGBZ1VT
Hroro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunematuka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 JlnHamuka 10 https://m.edsoo.ru/EMEIYTESH
2.3 CraTtuka TBEpIOTrO TENA 5 1 https://m.edsoo.rt/LEOIUJWS58
24 3aKOHBI COXPAaHEHUS! B MEXaHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ
Hroro no pazneny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU
3.1 15 1 https://m.edsoo.ru/GFRCER9LS
TEOpUHU
3.2 Tepmoaunamuka. TemioBbie MalIMHbI 20 1 https://m.edsoo.ru/HD3D80Q61
A .
33 TPETATHRIC COCTONHIA BEMlectsd 14 1 https://m.edsoo.ru/ITWB97TNGVP
®dazoBble EPEXObI
Hroro no pazngeny 49
Pasznen 4. JIEKTPOIMHAMUKA
4.1 DIIEKTPUYECKOE MOJIe 24 1 https://m.edsoo.rt/LFUQRIRSA
4.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 24 1 https://m.edsoo.rt/ WKWI.98VW?2
43 Toku B pa3uyHbIX cpeaax 6 https://m.edsoo.ru/VLX14U83A



https://m.edsoo.ru/PC1GBZ1VT
https://m.edsoo.ru/BKXFFBIA7
https://m.edsoo.ru/EMEIYTE5H
https://m.edsoo.ru/LEOIUJW58
https://m.edsoo.ru/IPPU75ZCZ
https://m.edsoo.ru/GFRCER9LS
https://m.edsoo.ru/HD3D8OQ61
https://m.edsoo.ru/1WB97NGVP
https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/VLX14U83A

Hroro mo pazneny 54
Pa3znen 5. DUSHUYECKHM TPAKTUKYM

5.1 OU3NYECKUN TPAKTUKYM 16 16 https://m.edsoo.ru/A4JWDVJ97
Uroro no pazueny 16
Pe3epBHOE BpeMst 10 https://m.edsoo.ru/STRFLE9A2
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KITACC

Ne Haunmenosanue pasnesnos | Koanvecrso yacos JyekTpoHHbIE (HU(pPOBBIE)
/Il | ¥ TeM NporpamMmsbl Bcero Konrtpoanhubie | IlpakTuueckne | 00pa3oBaTe/ibHbIe pecypehbl
padoTsbI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MaruauTHO€ noJie 14 https://m.edsoo.ru/SPRHOWUII
1.2 IICKTPOMATHITHAS 13 1 https://m.edso0.ru/VQQ38UZXC
WHIYKITUS
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneGaHus 10 https:/m.edsoo.ru/YOUA69FNZ
2.2 UICKTPOMATHHTHEIE 15 https://m.edsoo.rw/ALLBYV2CT
KoJIeOaHus
2.3 Mexattireckie i 10 1 https://m.edsoo.ru/RYENOYICS
ANEKTPOMArHUTHBIE BOJTHBI
2.4 Orntuka 25 1 https://m.edsoo.ru/0BLJI6N69R
Hroro no pasneny 60

Paznea 3. OCHOBBI CIIEIITMAJIBHON TEOPUM OTHOCUTEJBHOCTH

3.1 Ocuosel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Pa3zgea 4. KBAHTOBASI PU3UKA
K i N
4.1 OPHYCKYIIPHO-BOTHOBOH 15 https://m.eds00.ru/S400GCWUJ
Ty aJT3M
4.2 dusuka atoma 5 https://m.edso0.ru/Z1.J435GQC
®dusrka aTOMHOTO SApa U
4.3 5 https://m.eds0o0.ri/Q4WILMHS9T
3J€MEHTapHBIX YaCTHUII
Hroro no pazngeny 25



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU

ONEMEHTHI ACTPOHOMUHU U

5.1 12 https://m.edsoo.rt/RPXW8WN4N
acTpou3uku
Hroro no pazneny 12
Pa3znen 6. PUSHUYECKHM TPAKTUKYM
6.1 Du3NYECKU MPaAKTUKYM 16 16 https://m.edsoo.ru/EL9A 1 AJIF
Uroro no pazneny 16

Pa3nes 7. OBOBIIAIOIIEE IOBTOPEHHUE

Cucremarusanus u
0000111eHIe TPEAMETHOTO
COJICpXKaHUS U OTIbITA

7.1 JIeSITENNLHOCTH, 15 https://m.edso0.ru/PSCGRX7IW
PUOOPETEHHOTO TPH
M3Y4YeHHH Kypca (pu3uKu
10— 11 knaccoB

Hroro no pazneny 15
PesepBHoe Bpems 10 https://m.edsoo.rw/E65RYIXLB
OBLIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME 170 4 e



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

